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(54) Additives enttancing topical actions of therapeutic agents 

(57) Conpo^on and method for enhancing thera- 
peutic effeds of topically applied agente are discloeed. 
The cosmetic or therapeutic composition may indude 
one or more of cosmetic or pharmaceutical agerrts 
present In atota! amount of from 0.01 to 40 percent and 
one or more of hydroxycartjOKylic adds or related com- 
pounds [resent in a total amount of from 0.01 to 99 per- 
cent kv weight of the total composition. The cosmetic 
and pharmaceutical agents may indude but not limited 
to age spots, wrinkiee and keratoses removing agents; 
vitamins: aloes; sun screens; tanning, depigmenting 
and shanpoolng agents; airtlyeasls; antifungal, antl- 
t}acterial and anti^ agents; topical bronchial (flalors 
find topical cardlcvasodar agente; homionBl agents; 
vasodilalors; retinoids and other dmiatDtogical agents. 
The hydraxifcartwxyHc adds and related compounds 



ai)ha and beta ketocaitxs^ic acids and salts thereof. 
Topical appDcaSon of the cosmetic or therapeutks com- 
position has been found to adveve a substantfed 
increase In cosmetic or therapeutic effect of the active 
ingredient in huntans and domesticated animals. 



EP0770399A2 



Description 

The followino disclosure coniaff« a correct and a full description of the invention and of the best mode known to the 
inventors of tsWngadvaniafle of the eame. 

TWs invention relates generally to method and compodtlon containing hydroxyacld or related compound for 
enhancing therapeutic effects of cosmetic or pharmaceutical agent As wUI be subsequently described in detail, we ini- 
tially discovered that alpha hydroxy or kalo adds and ttwlr derlvalivBS were effective In the topical treatment of disease 
conditions such as dry Wn, ichthyosis, eczema, palmar and plantar hyperkeratoses, dandruff, acne and wrarts. 

We have now discovwed that hydraxyadds or related compounds wherein Incorporated Into a therapeutic compo- 
sition can substantially enhance tofAcai effects of cosmetic and pharmaceutical agents. 

In our prior LLS. Patent Na 3.879,K7 entitled Treatment of ichthyosifomi Dermatoes" we descnljed and claimed 
the use of certain alpha hydroocy adds, alfdia keto adds and related compounds for topical treatment of fish-scale like 
ichthyofic condffiofK in humans. In our ua Patent ISIa 3,920,835 entiUed Treatment of Distuibed Keratinization" we 
described and dalmod the use of these certain a^ hydroxy adds, alpha keto acids and their derivatives for topical 
ti^atment of dandruff, acne, and palmar aiuJ plantar hyperfceratosia 

In our prior ua Patent Na 4,105,783 enWed Treatment of Dry Skin: we described and claimed the use of ^pha 
hydroxy acUs. alpha keto acids and thdr darivatfVBS for topical treatment of dry cWn, In our recent US. Patent No. 
4,246^61 entitled "Additives Enhandng Topcai Corlioosteroid Action' we described and claimed that alpha hydroxy 
acids, alpha keto adds arKl their derivatives. In smaD amounts could greatly enhance the therapeutic efficacy of corti- 
costeroids in topical treatment of psoriasis, eczema, sebonheic demralitis and other inflammatory skin conditions. 

In our more recent U.8. Patent Na 4,363,815 entitled "Alpha Hydroxy adds. Alpha Keto ackte and Their Use In 
Treating SIdn CondMons: wb described and claimed that alpha hydroxy adds and alpha ksto acids related to or origi- 
nating from amino adds, whether or not found in protons, were effecBve in topical treatment of sWn disorders associ- 
ated with disturbed karatlnlzBtion or Inflammation. These sMn disorders Indude dry skin. Ichthyosis, palmar and plantar 
hyperkeratods. dandruff, Dariei'e tBsmso, Bchen simplex chronicus, keratoses, acne, peoriasis. eczema, pruritus and 
possibly warts aixl herpee. 

In our most recent US. Patent No. 4,518,789 entitled "Phenyl AIpha-Acyloxyacetamkle Derivativee and Their Ther- 
apeufic Use" we described and Osim&i that phenyl alpha acyloxyacetan^e d^vativas In topical or systemic adminis- 
tration were useful and effective for pruritis, atopto dennatHis, eczema, psoriasis, acne, dry skin, dandruff, malodors of 
Integumental areas, various aches, pains and discomforts of skin, joints and other body parts in humans and domestic 
animals. 

The intact skin of humans is a very ^ective barria'to many natural and synthetic substances. Cosmetic and phar- 
maceutical agents may be pharmaootoglcally effective by systemic administrfltlon, but many of them are much less or 
totally ineffective on topical applk^tion to the skin. Topteal effedhmness of a pharmaceutical agent depends on two 
msuor foctore cO Percutaneous absorption and penetration b) BioavailaUBty of the penetrated pharmaceutical agent to 
the target site In the skin, lb be therapeutically effective as a topical agent a phannaceutlcal drug must penetrate the 
stratum corneum into the epidermal layers, distrauited and bioavailable to the target sites for phannacologic action. 
Many pharmacologic ^jants can readily penetrate the skin but they are not bbavallable to the targal sites In the skin, 
therefore therapeutic effect is minimal and ineffoctive. 

It has now been discovwed that hydroo^acicte and related compounds incbding those described or not described 
In our prevfous patents and addtfonal oomixxjncb can ^jbstantiafly enhance the therapeutic efficacy of cosmetic and 
pharmaceutical agents in topical treatment of ooemetic concfitions, dermatdogic cfecnders or other afflicfions. Cosmetic 
and pharmaceutlcGd agents may Indude any chemtoal siiistancee natural or synthetic Intended for topical application 
to the skin or its appendages in human and animals. Sonrn examples of cosnietic and pharmaceutical agents indude 
age spots and karaloses removlrq mants, analgesbg, anestheticSp antiacne agents. antibacterlalSi andyeast agents, 
antifungal agents, antivird agents, antibum agents, antidandruff agents, antidermatitis agents, antipruritic agents, anti- 
petapirants, antOnflanvnatory clients. antihyperkeratDlytk; agents, antidryskin agents, ant^riatic agents, antissbor- 
rheic agents, astringents, softeners, emonienl agents, coal tar, bath dis, sulfur, rinse conditioners, foot care agents, 
fun^pddes, h£ur growth promotara, hair rmovers, koaiolySc agents, moisturizer agents, powder, shampoos, skin 
bleadies, sMn protectants, soaps, deansers, anUaglng agents, sunscreen agents, wart removers, wet dryings, vita- 
mins, tannirq agents, topi^ antihistantin agents, hormonee, vasodilators, refinoids, brond^ (Sators, topical cardio- 
vascular agents and other dermatotogicala. 

The enhandng conpounds of the Instant Inventton are hydrcxycarbcocylk: adds and related compounds. There are 
three groups of euch hydroxyadds. "me first is hy di oocymo n ocarboxyflc adds having the foltowing chemical structure: 

Bi(CR20H)JCH2)„C00H 



wherein 
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Ri , B2 -H, alJyi, arall^ or aryl oroup of saturated or ureaturaled, straiflh! or brandied chain or cyclic form, haring 
1 toZScaibcnaioms- 
m-i^a.s.A, 5, 6.7.8cr9 
nsO or a numerscai number 14) to 23 

Wherin=0 and m-1 or morSp the hydrocymonocartascyOc add is £tf so called aWonic add. Tlie name comes from a car- 
bohydrate. aUosa, which may be oxidized to aldonic add by the oxUaBon 0! the aldehyde group In aldose to the car- 
boyxlic Qroup. 

V\B hydraxymonocarboyllc add may be present as a free add, lactone, or salt form. TTie lactone form could be 
either Inter or Intramdecular lactone, however, most common ones are Intramolecular lactones with a ring slnjcture 
fatned by diminatton of one or more water mdeculee between a hydroxy group and the carboxyfic group Since the 
hydraxymonocarbaxyite adds are organic In natore, they may form acalt or a oomplax with an inorganic or organic base 
such as ammonium hydrcodde, sodium or potassium hydroxide, or triethanolamina 

The hydroxymonocaiboo^ic acU and its related compounds may also exist as stereoisomers such as D, U and DL 
forms. 

The typical all^, araOcyl and aryl ffm?)8 for and R2 indude methyl, ettyl, propyl, isopropyl, benzyl and phenyl. 
The fiydrogen atoms of the Ri and R2 and (CH2)n may be substituted by a nonfuncBonal element such as F. CI, Br, I. S 
or a radical such as a lower alkyi or alkoxy, wturaled or unsaturated, having 1 to 9 carbon atoms. Representative 
hydraxymonocarboxylic adds are feted below: 

I . 2-Hydroxyacettc add (GUycoDc add) 
RioH, R2«H.m-1,naO 

2. 2-HydroKypropanoic add (Lactic acid) 
Ri-CHa, R2-H,m»1.n-0 

3. 2-Methyl 2-hydroocypropanoic add (MethyOactic acid) 
R1BCH3, R2«CH3, m-l, iW) 

4. 2- Hydroxybutandc add 
R^-CaHs, Rg-H, m-1, n«0 

5. Phenyl 2-hydroKyacflllc add (Mandellc add) 
R^-CgHs, R2-H, m-1, n«0 

6. Phenyl 2-melhyl 2-hydroD^cetic add (AtrolacBc add) 
R^■C6^^ Ra-CHs, ni-t n«0 

7. 3- Phenyl 2-hydraxyprQpanoic add (PhenyDactic add] 
Ri-CeHfs. R2-H, m-1. n-1 

8. 2.3-DihydrcKypropandc add (Qyceric add) 

Rt»H Fl2»H. nn^. n»0 

9. 2, 3, 4-Trihydroxybutanoic add 

R^.H. Rz-K m«^,n-0 

10. 2, 3. 4, S-Tetrahydroxypentandc add 

Rt-H R2«H.nft-4. n-0 

II . 2, 3, 4, 5, a-Pentahydroxyhenxanoic add 
R^.H. R2«H, m-5.rt-0 

12. 2- HydrQxydodecBnoIc add (alpha hydroxylauric add) 

R1-C10H21. R2-H, m-1. n-0 

13. 2, 3. 4. 5. 6, 7-Hexahydra(yheptandc add 

Ri-H. R2-H,nn-6, rt^ 

14. Diphenyl 2-hydroxyacetic add (benzilic add) 
Ri-CeHs. Ra-CsHo, m-1, n-0 
15. 4*HydioxymandeGc add 
Ri=C6H4(OH). R2-K m-l, n»0 

1 6. 4- Chlorcmande&c add 
Rl-C6H4(t^. R2-H, ni-l, n-0 

1 7. 3- HydrQxyt3utanolc add 
Rt»CH3. Rg-H, m-1, n-1 

1 8. 44f ydraxybutanolc add 
Ri»H Bz-H, nf«, n-2 
1 9. 2-HydrQxyhexan61c add 
R1BC4H9. R2-H, m-1, n-0 

20. 5- Hydroxydodecanoic add 
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r^bCtHis. R2-H, m-1,rt-3 

21. 12-Hydraxydodecandcacld 

Ri=H, R2=H m»1,n-10 

22. 10-Hydroxydecanoic add 

Ri=H. R2=H, m-1,n-8 

23. 16-Hyclroxyhexadecanoicatid 

Ri=H, R2=H, mal.noU 

24. 2-Hydroxy-3-nratrvflnitan6c actd 

25. 2-Hydro99^4-nmfthyt}enteviolc acid 
Ri«C4H9, R2-H, m«1 , n-0 
26. S-Hydraxy-A-fnathcDcymandalte add 
R1-C6H3 (OH) (OCH3). R2-H. m-1, n-0 
27. 4-Hydroxy-3^athavma^ 
Ri^CgHs (OH) (OCH3), Rg-H. m-1, n-0 

28. 2- Hydraxy-2-methylbutanoicacid 
Ri^cyia. R^CHs. "f^-L n-0 

29. 3- (2-HydrQxyphonyO lactic add 
Ri°CeH4(OH) CH2, R2-H. nt-1. n-O 
30. 3-(4-HydroxyphenyO lactic add 
RioC6H4(OH) CH2, R2-H, m-1, n-0 
31 . HflKHhycfromandellG acid 
Ri=CsHii, R2-H, m-1, rt«0 

32. 3- Hydroxy-3-mflthylpentanoic add 
Ri°C2H5, R^Hs, m-1, n-1 

33. 4- Hydra(x^acandc add 
Ri-CeHia. F^-H, m-1, n-2 

34. S-HydroDcydecancic add 
Ri-£yHii. Ffe-H. m-1, n-3 

35. Aleuriticadd 
Ri-C6Hi2(OH). R2-H. m-2. n»7 

The linear lactic add polymer Is an Intermolecular lactone formed by aGmlnalion of one water mdecule between 
the hydroxy group of one mdecule of lactic add and the caiboxyllc group of a second molecule of lactic acid The com- 
mon linear lactic add pdymer may contain 3 lactic add units. 

Rlbonlc add Is one of the stereobomers of 2. 3. 4. S-tetrahydraxypentanolc add, and the conesponding lactone Is 
ribonolactono. Gluconic add, galactonic ackJ, gulonic add and mannonic add are typical 2, 3, 4, 5, 6-pentahydroxyhex- 
anolc adds and thair corresponding lactones are gluoondactone. galactonolactone, gulonolactone and mannonolac- 
tone respectively The related compounds of hydroxymonocaitx3(xylic acids are ketomonocartMxylic acids which are 
formed from the former by a coddation reaction or in vivo by a dehydrogenase enzyme. For example. 2-ketopropanoic 
acid (pynjvic acid) and 2-hydFQxypropandc add (ladic adcQ are converted to each other In vivo by the enzyme, ladate 
dehydrogenase. Although pure pyruvic add (iiqifid form) can be kept in a refrigerator for an extended period of time a 
compcdtion containing pyruvic add tor fc^cd use is not very stable at an elevated temperature. Tlierefore. for pradlcal 
purposes pyruvic add esters are used instead. 

The representative esters are methyl pymvats, ethyl pynivale, propyl pyoivate and tsopropyl pyruvata Other rep- 
resentative ketomonocaitxixyfic adds and their esters are phenyl pyruvic add and hs esters such as methyl pheriyl 
pyruvate, ethyl phenyl pynjvate and propyl phenyl pyruvate; fomrvl formic add (2-ketoacetic addj) and its esters such 
as methyl, ethyl and propyl formyl formate; bem^ forrrdc add and Hs esters such as methyl, ethyl and propyl benzoyl 
formate; 44iydrQo(ybenzoylfbrmac add and its esters; 4-hydrQxypnenylpyruvic add and its esters; 2-hydroxyphenyfpyru- 
vlo add and its esters. 

Many hydroxy or ketomonocarbcxyfic ackte are etnicturally related to amino adds eitfier naturaDy occurring in pro- 
teins or not. Fbr exanvle alanine and pyruvic add are interconverted to each other in vivo by a^ alanine dehy- 
drogenase or alanine kBtoglutaraie transamlnasa. As mentioned earlier pyruvic add and lactic acid are Interconverted 
to each other in vivo by the enzyme lactate dehydiogeimse. TTter^e, alanine, pyruvic add and lactic acid are chem- 
ically related In that the amino ^oup of alanine may be converted to the kaHo group of pynivlc add or the hydroxy group 
of lactic add. The same relationsKpa may apply to formyl f^mtic add and gfycolicac^ hydroxpyruvic add 

and glyceric add to serine; phenyl pynivic add and phenyl lacflc add to phenylalanine: 2-k0ta- and 24iydroxy-4 (meth- 
ylthio) butanolc adds to methionine. 

The second kind of hydroxyadd is hydfOxydcartMxyfic add having the following chemical structure: 
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{CH2)„C00H 
(CHOH)j^COOH 

wherein 

m=1,2, 3,4,5. 6.7,8or9 

n=0 or a numeric mimt>er up to 23 

The hydroxydicarboxyCc acU also be present as a free acid, lactone or salt form. The lactone form could be 
either Inter or Intramolecular ladona However, the common lactone b an Intramolecular lactone with a ring stnicture 
formed by elimination of one or more water molecule between a hydroxy group and one of the carboxylic groups. Since 
the hydroocydicartjoxyfic add is organic si nature, it may form a salt or a complex with an inorganic or organic base such 
as ammonium hydrG«id& sodium or potassium hydroxide, or trlethanolamlne. 

The hydroxydicaitsoxylic acid and its related compounds may also exist as stereoisomers such as D, 1^ DL and 
meso forms. 

The hydrogen atom attached to the cartoon atom may be suljslituted by a nonfunctional element such as F. CI, Br, 
I, S or a radical such as a lower all^l or alkoxy of saturated or urwturated. having 1 to 9 carbon atoms. 

When n-0 arri m^l or more, the hydroxydBcarboxylic acid Isalso called aldaric acid. The name comes from the car- 
bohydrate, and the common ones are saccharic acid and galactaric acid. Representative hydroxydicartDoxylic acids are 
listed below: 

1. 2-Hydroxypropanedldc acid CTtartronlcacU) 
ma1,n=0 

2. 2-Hydroxybutanedioic acid (MaTic acid) 
m=1,nal 

3. Erythraric actd and Threaric acid (Tartaric acid) 
ma2, naO 

4. Arabiraric add, Ribaric acU. Xylartc add and Lyxaric add 
msS, naO 

5. Qlucarlc add (saodiarlc add), Qaladarlc add (Mucic acid), Mannaric acid, Gularic add, Aflaric add, Aitranc 
acid. Idaric add and Taiaric add 

ma4, noO 

Commerdaliy available saodiarolaclone (D-saocharic acid 1, 44actone) Is an Intramolecular lactone formed by 
elimination of one water noolecule between the hydroxy group at position 4 and the caftxsxylic group at position 1. 

The thiitJ type of hydroxyacid is a miscellaneous group of compounds which is not readily represented by the above 
generic structure of ehher the first type or the second type. Induded in the third typo of hydroxyadds are the following: 

HydroxycarboxyOc add of 

R(OH)„(CO0H)„ 

Wherein 
m.n-1,2,3,4,5.6,7A«'9 

R>H, all^, aralM or aryl group of saturated or unsaturated, straight or branched chain or cyclic forni. having 1 to 
25 caiton atoms, 

citric add, isodtric add. dtramalc add, agaridc add {n-hexadecyfdlric acid), qiwiic add. uronic adds induding 
glucuronic add, gluaronolactone, galacluronlc add, gabctLronoIactone, hydroDcypyruvIc add. hydroxypynjvlc acid 
phosphate, asooibic add, dihydroaaooibic add, dtiydroxytartaric acM. 2-hydraxy-2-methytt3utandc add, 1 -hydroxy-1 - 
cyclopropane caibcs^lc add. 2-hydrcKyh«xanBdIal. S^iydroxylyslne, S4iy*a:y-2-amInopentanolc add. tropic add. 4- 
hydraxy-2. 2-d^henytXitantfc add, 3-hy*axy-3-m^hyIglutaiic add. and 4-hydroocy-3-pentertoic add. 

Tha third type of hydroxyadd may abo be present as a free add, lactone or salt form. The lactone form could be 
either an Inter or Intramolecular lactone, however, most common are Intramdecular lactones with a ring structura Com- 
monly known glucuronolactone ie a r-Iactone l.e. 1 ,4*lactone of intramolecular typa 
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The hydrooyacid of the third type may also exitt as stereasomeiB such as D, U DL and meao ibrms. The hydrogen 
atom attached to the carbon atom may be substituted by a nonfunctional element such as F. CI, Br, i. S or a radical such 
as a lower alkyi or altaxy of saturated or unMturaled, having 1 to 9 carbon atoms. 

Any hydroxyadd and related ocnvoind of the above three kWs maybe used as an additive in a combination com- 
position to enhance the percutaneous panelratton orlha therapeutic efficacy of cosmetic and pharmaceutical agents. 
The cosmeBc and phamtaceuticai agents may include but not limited to: age spots and keratoses removing agents, 
vftamins. aloes, retinoids, sun screens: tanning, depigmenting and shampooing agents: antiperspirants, antiyeasts. 
antifungal, antibacterial and antiviral aflonts; topical bronchial dilators; topical cardiovascular agents; keratoses, age 
spots and'vifflnMes removal agantB. hair growth promoting agents and other dermatological agents. 

HydroxyacWs and related corrpounds may also be used atone In the prophylactic and therapeutic treatment of cos- 
meBc corxfitions or dermalotogic disorders characterized by disturbed kerafinization. aging, lipid metabolism or inflam- 
mation. The reprBsentotlvehydrwyaclds are . 

citramalic add, tropic arid. benaaBc add, ribonic add and ribonolactone, gulonic add and gulonolactone, 2,3,4-tn- 
hydroxybutanolc add, 2.3.4,5-tetrBlvdra)cypertanoIc add. 2,3,4,5,8i>enlahydraxyhexanolc add. 2-hydrDxylaurIc add. 
2 3 4,5.6.7-hexahydrxwyheptanoic add. aleuritic add. 4-hydroxymandelic add, 4^chloromandelic add. 2-hydroxy-3- 
melhyttuitandc add, 2-hydroxy-44nethrt>entanoic add. 3-hydrocy-3^iiethyIbutartoic add, 2-hydfCxy-4-methylpenta- 
nolc acid, S-hydroxy^elhaxymandallc add, 44vdraxy-3-methQxymandalic add, 8-(2-hydrcKyphenyO lactic add. 3- 
{4-hydrx»yphenyD lactic add, hexahydromandelic arid. S-hydroxy^methytpentanoic acid. 1.tvlr«»y1 -cyclopropane 
carboxyllc add, 44iydrGD(ybutanote add. 2-hydra)(yhexanofc add. S-hydroocylaurlc add. 12-hydrcocyIauric add. 10- 
hydroxydecanoic add. 16-hydrx»yhexadecanoic add, 4-hydroxydecanoic add. S-hydroxydecanoic add. and 4-hydroxy- 
2, 2-diphenyIbiJtanolc add. 

In the present Invention, the Mowing aspects are Inter alia preferred: 

a. A method for enhandng the therapeutic effect of a compodtlon comprising a cosmetic or pharmaceutical agent 
in a phannaceuBcaDy acceptable vehide tor topcal appiicatton to the skin of humans or animals comprising: 

admixing with mi compositton an enhandng ettoctiv© amount of at least one member selected from the group 
consisting of hydroocycarboxylic add and related ketocarboxylic add and ester, lactone or salt forms thereof. 

b. The method as described in & wherein said cosmetic or phamiaceutical agent is a member selected from the 
group constsllng of age spots. vrrlnkleB and karaloses renrxjvlng agents; analgesics, anesthetics, antiacne agents, 
amibacteriale, antiyeasts, antifungals, antivirals; antajurn. antidandaiff. antidermalitis, antipruritic, antiperspiranl, 
antilnllammatory. antlaglng, antlhypeiteralotytlc, anSdrysHn. ant(peorlask. antisebon'hea. astringent agents; sWn 
softeners and emdllents; coal tar. bath oils, sulfur, rinse conditioners: hair growth and hair removing agents; kera- 
tolytics, moieturizers, powdere. rtanpoos, sWn bleaches. sWn protectants, soape, deansers, sunscreens, wart 
removers, vitamins, tanning agents; topical antihistamins. hormones, retindds, vasodilators, bronchial dilators, top* 
ical cardiovasculars and dennatoloi^ttd& 

c. The method as described In a. wherein said cosmetic or pharmaceutical agent is a member seleded from the 
group oonsisied of: aloe; 9-aminoacridine; PABA and its eetere, aordovir. amphoteridne; benzoyl perowde; cCn- 
damydn, chloranvheniool; clotrimazole, candiddin; cromolyn, cfindamydn, crotamiton, coal tar; doxycydine; dipy- 
ridamole, dioxybenaone. dtazoodde, d^iervlhydantDln; ephedrtna, erythroniydn; fluorouracn, flucytosine; 
gentarrtda ffiaao^ulvin, gramicidin; halothane, hydroquinone and its monomethyl and benzyl ethers; haloprogin, 
hydralazine; Idoxuridlna, tonamyda talooonarole, Iido(»Inei miconazofe. metronidazole, minoxidil, minocycline, 
meclocydlne, metronidazole, nitroglyc»ine, nystatia neomydn, oxybenzone, oxytetracycline, procaine, polymyx- 
ins, povldone-lodlne. phenytoln, prazosin, retlnoic add and other retinoids, splrondadone. sulfanamides, suttacy- 
toslne, specUnomydn, suKamethoxBzole, suiiI&axBZoIe&. suKametHzoia, salicylic add, selenium suHlde, sulfur, 
theophylline, tobramydn, tetracycline, tolnaflate, trimelhoprin, troleandomydn, vitamins, vancomydn and zinc 
pyrithione. 

d. The method as d^cribed in a. wherein said hydroxycarboxyBc add te hydroxymonocarboxyiic add having the 
Ibllowing chemical structural fcmftJla: 

Rl(CR20H)„(CH2)nOOOH 

wherein 

R^, R2-H, alkyi, aralkyl or aryl group of saturated or unsaturated, straight or branched chain or cycncfbrm, hav- 
ing 1 to 25 carbon atoms. 
m=i1A3.4,5,B.73or9 
n«0 or a numericalnumber tp to 23 
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present as free acid, lactone or salt idnn, and as optically acBv^ isomer such as D, U and DLIorms; the 

hydrogen atom attached to Ihe cartw atom may be sUbsCtuled by a nonfunctional F, Ci. Br, I. or S atom or a lower 
alkylor alkaxy saturated or unsatimted radical, having 1 to 9 cart>on atoms. 

e The method as descra}ed in d. wherein said hydrcxynxuiocarboxyfic acid is a member selected from the flrcup 
consisted of 2-hydrascyaoelfc add; 2+(ydraxypropano!c acid: 2-m8thyl 2-fvdraxypropanoIc acid; 2-hydroxybiJtanoic 
acid; phenyl 2^fOxyacetic acid; phenyl 2-metlvl 2-hydraxyacetic acid; 3-pheriyl 2-hydrcxypropanoic acid; 2,3- 
dihydroxypropanolc add; 2 A4-trBiydraxybutanoic add; 2,3.4.S-telrahydrc»(yperTtam)Ic acid; 2.3.4,5.6iDentahydrQx- 
yhexanoic add; 2'hydroxydodecartoic add; 2,3,4,5.67-hexahydroxyhepianoic add; diphenyl 2-hydroxyacetic acid; 
A-hydraxymandeDc add; A^toromandenc add; 3-hydroxybutandc add; 4^raxybulanolc acid; 2-hydroxyhaxa- 
note add; 5-hydraxydodecanolc add; 12-hydraxydodacanoteadd: lO-hydroxydecandcadd; IS-hydraxyhexadeca- 
noic add; 24tydraxy-34TiethyIbutanoic add; 24Tydroxy-4-melhyIpefttanoic add; 3-hydroxy^-methoxymandeitc 
add; 4-hydroxy^-methoxymandrtlc add; 2-hydraxy-2-m8lhylbutandc add: 3-(2-hydroxyphenyO lacBc add: 3-(4- 
hydrc)QrphefVl) lacticadd: hexahydtomandeCc add; 3-hydrTO)cy^-methylpentanoic add; 4-hydroxydecanoic acid; 5- 
hydroxydecanolc add; aleuritlc add. 

f. The method as described in d. wherein said hydroxymonocarboxylic add is a member derived from an amino acKJ 
by substituting the an^no group with a hydroxy group. 

g. "ma method as descrtoad In d whareh said lactone is an Intarmolacular or Intramolecular lactone induding lin- 
ear add polymer, rihonolactone, gluconolaclone, galactondactone. gulonolactone and mannonolactone. 

h. Tha method as descrB)ed In a. wherein said compound Is a kelo or hydroxykBlomonocafboxyllc add selected 
from the grotp condsting of pyruvic add. hydroi^pyruvic add, hydroxypynwic add phosphate, methyl pyruvate, 
ethyl pyruvate, propyl pyruvatB, Iscpropyl pyruvate, phenyl pyruvic acM, methyl phenyl pynjvate. ethyl phenyl pyru- 
vate, propyl phenyl pynivate: forniyl tannic add, nwihyl forrryl formate, ethyl tormyl fc^ male, propyl formyl fonnate, 
benzoyl fcnrtc add, meUiyl benzoyl fbnrate. etf^l benaojyl formate, propyl benzoyl formate, 4-hydroxybenzpyI for- 
mic add, 4-hydroDcyphenyl pyruvic add. and 2-hydrQxyphBnyl pynivic add. 

i. The method as described in a. wh win said conpound is a hydroxydicarboxylic add having the following chem- 
ical structural fomnula: 

(CH2)^C00H 

((!hoh)j^cooh 



wherein 

m»1. 2.3,4.5,6,7.8, or 9 

n-K) or a numerical nurrberupto23 

present as free add. lactone or salt form, and as opfically active or inactive D, U and meso Isomer; hydrogen atom 
attadied to the carbon atom may be substituted by a nonfunctional F. a. Br. I. or S atom or a lower alkyl or alkoxy 
saturated or unsaturated radical, having 1 to 9 carbon alonfis. 

j. The method as described In I. wherein said hydroxydicarboxylic acid Is a member selected from the group con- 
sisted of 2-hydrcxypropanedioic add; 2-hydroxybutanedioicadd; eryttwaric add; threaric add; arabiraric add; rib- 
aric add; xytaric add; lyxaric acU; gfucartc add: galadarlc add; nannaric add; gularic add: allaric add; altraric 
add: Idaric add: talaric add; 2-hydroKy-2-fnethyIbutBnedIoic add. 
k. The method as described in i. wherein said IvdrtxydiOB^^ 
substituting tha andno group with a ^vdroxy group. 

I. The method as descra^ed in L wherein s^ lactone is an intermdecuter or intra molecular lactone including sac- 
charic add, 1,44actona 

m. A method for enhancing the theiapeufic effect of a conpodticn comprising a cosmetic or pharmaceutical agent 
in a pharmaceutically acceptable vehide for topical application to the skin of humans or animals comprising: 

adn*dng with said oontposifion an whandng effective amount of at least one member selected from the group 
consisting of 

Hydrcxycartxjxytic add of 



R(OH)„(COOH)n 
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Wherein 



1pMi.li^.'t^^or ^5 oroup of saturated or unsaturated, stfaiflht or branched chain or cyclic form, having 
1 to 25 carticn atons. 



citric acid isocitric acid, aaaridc acid, quinic aca. citramalic acid, alucuromc acid. 9^^«2*2. 
turoSTacSflST^iSc^*-^^ ^ uronotadones. aecoAIc acid, dihydro^co* ic aad. ^ijrdroxyto- 
tarT^^ l^wdrow-l-cyctopropanecaibox/Oc add. 2.hydroxyh«(anedlal. 54Tydraxylyslne. 3-hydroxsr-2- 

or mei isomer; the rvdiooen atom aliachedtolhecartwatom^ C Br. i 

or S atom or a toww alkyl a ailoKy saturated a unsaluralad radical havliHJ 1 to 9 ca^ 

n The method as described m m. wherein the tectone is an inter or intramolecular lactone. 

o A therapeutic composition eftectivo aaainet sWn oenditicna and diaorders comprisinQ an effective amount of at 

n^S'^2^<S'SS^^-«). ^^henya^vdroxyp^ca^ (t^icac^. 

aleuSnSd. ribortoS^ rfcSSoactone. 2.3.4-1rihydrcxybu!anolo add. 2.8j,*>»^2?dr«W^^^ 

234 5.6<Stehydn»yhexanoic add. 2-hydroxylauric add. 2A4.5.6.7*exahydroxyliepteno.c aad. 4.hydm)V- 

5s5S?Sn3ZSSeno add. 24v*»7-3-melhylbutando add. ^-M-^^M^^ 

hydroxy^methoxymairidlo add. 4-tvdraxy^-methoxymandelic add. S^a-^re^ph^ ^^^^^^ 

p?SvOladicadd.he«hydromanddicadd.34iydiOKy^<ne*^^ 

5ncid ^n;xyhiitimolc add. 2-hydmxyhaxanolc add. 54vdr«yteurlo add. l2-hydn«ylauric add 10- 
hydroxydecanoic acid, le-hydroxyhexadecanoic add. 44vdroxydecandc add. 5-hydroxydecano.c aad. and 4- 
hiS^JS^Sanylbutai^ acU as a f rea add or saH torm In a phamiacoutlcaBy or cosmetically acceptable 

rSeoxnooaition as described in a wherein said sWn conditions and disoriera include dry sWn. <i^ff'^ 
tei Se^!wans. acne, dly sMn. eczema, psoriasis. wrIrMes. Inflammatory ard pruritic sMn. and disturbed 

S^TrUSSfer aHariatlng the symptoma o( sMn conditions and disoideis comprising the topical application of a 
Serapeuticeffediwoanwuntofatleastonecompoundadectedlromtheoroivcoiw^^ 

Dtohenyl 2-hydroxyBoaBc add (benzDIc add). 2-phBnyl 84iydrcD(yprapanolc add (tropic add), aleurltlc add. 
ribonlTadd. rtoondoadono. 2.3.4-trihydrQxybulam)lG add. 2.S.4.5-tBtrahydra)cypantanolc aoU. W 4.5.6i)eritahy- 
droityhexandcadd. 24iydiwylauricacid. 2.3.4.5.6.7+exahydroxyheptanoicadd. 4-hydroxymar|del.c acKi^-chio- 
SSTadd. 2^vltlay3^nethyIbutandc add. 2■hydrQxy4^nalhylpe^tano!c add. 3-hydroy-4- 
msthoxymandefie add. 44iydraicy3-methoi(ymandenc add. 8K2-hydroxphenyO tedic aad, otramaTic aad. 3.(4- 
hSSemniadlcaddhaxahydromariddteaddS^i^ l-hydroxy-l-cydopropana 
cartScS. 4.tvdn»ybutandc add. 2*ydroxyhexanoic add. 54iydroxylauric acid. 12^iydroxylaunc acKJ. 10- 
hydroxydecandc add. 164!ydroxyhexadecanoic add. 44iydroxydecanoic add. S-hydroxydecanoic aad. and 4- 
|^Q)i-2. 2-dlphenylbutafmlo addasafraeaddorsaHtormlna pharmacautlcaDy or cosmetically acceptable 

r-The method as describad In q. wharabi said sHn conditions and disofders Induda dry sHn. dandruff, keratoses, 
age spots. wrinWes. warte. m dly ddn, eczema, peoriasia. inllammalory and pruritic sWn. and distuibed kerat- 

r'aII whanoad IherapeuBc oonpoaHon effediva against sMn eondWor* and dbordars comprising an effscBva 

amount of at least on© menfcer sdededtrem the groip consisting of lylroquinone and hydroquinone monoether 

induding moKmtetM and monobanzyl ether and an anhandrig efhKlive amount of a! 1^ 

from the group consisting of hytkwycarboityllc adds and related ketocaiboxylic adds, and ester, ladeneor salt 

form thereof. In a pharmacautlcally acceptable vahide tar topical appllcaHon to sWn of human or animal body. 

t The composition as described ins. wheran said eWn oonditiona and disoidere Indude ^ 

Wes bTOMfflish spots, melasina. lenfitf nee and other pgmemed sWn Bpoia. ^ . ,_, ^ .„ 

u Ihs^LoSoT^ described In a wherein said adds and lelatad compounds Indude glycolte add. benz.1 c 

add JSS.Iarticadd.mdicadd.dtricadd.lsodtricad^^ 

Sd! gatedonlc add, alpha hydroxylsohiilyric add. phanylladte add mandallo add, atrotecte add. gluoondac- 
SigSL>ndadonMbonicadd.ribondaci» 

Mcoibic add. benzoyl formte add, malhylbenavlfcrnMle. and dh^ .u ^ --^ • 

^method for enhandng therapeutic efleds of a conpoaition of hydroq^ 
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pharmaceuticaDy acceptable veKde comprisino admixino therewith an enhancing effective amount of at least one 
meniber selected from the group coneistino of hydrexyeartwxylic acide and related ketocaiboxyiic adds, and ester, 
ladcme or sattforns thweaf. 

w. The method as described in v. wheroin said hydrocyacids and related compounds include glycolic add. benziBc 
add tropfcadd. lactic arid. maDc add. diric add. bodlrfc add. dtramallc add. tartronlc add. tartaric add. glucorac 
add' oalactonic add, alpha hy*oxyi60butyric add. phenyOactic add. mandelic add. atrolacUc add, gluconotec- 
tone. galadonolactoaB, ribonlc add. rflxnolaolona. pantolc add, pantoladona, pantothenic add. alpha hydraxybu- 
tyric add. bete hydroxybulyric add. quinic add. pyruvic add. phenyl pyruvic acid, methyl pyruvate, ethyl pyruvate, 
asooibic add. benzoyl formic add. methyl banaoyl formate, ettiyl benzoyl formata 

X A method for preventing hair loss and/or arhandng hair growth comprising the topical appOcation of a combina- 
tion composition consisting of n*KwdD or dipyridamole and an enhandng effective amount of at least one member 
seiadad from the group consisting of hydruxycaibaoQrlic adds and related fcetocaiboxync adds, and ester, lactone 
or salt fbrms thereof pharmaceuficaBy acceptable wehide for topical application to sWn of human or animal body, 
y. The malhod as dascribad In x. wherein said hydrojvcaibajvlio add or rebled compound Is a member selected 
from the group consisted of lactic add, glycotic add. glucuronic add. gluconoiactone. gluconic add, 2-meihyl 2- 
hydroxypropanoic add. nwdelic add. tropical add. benzilic add, malic add. tartaric add. dlric acid, tartronic acid, 
pynivio add. methyl pyruvate ethyl pyruvate, saccharic add. bodtrlo acid, agarldc add. dtramalic add. aleuritic 
add. mudc add. galaturertc add. phenyllacticadd. banzoyttonrtc add. atrolactic add. galacionic acid, ascorbic 
add! dihydroascoible add, pantoylladone. gulonlc add. guionotadone. pantolc add, ribonlc add. ribonoladone. 3- 
hy*c)vbulancic add. 4^iydto>9mandenc add. 2*ydroaty^-methylbutanoic add. 3-hydroxy-4-methQxymandeiic 
add. 4-hydrQxy-3-melhQX^nandolic add, 4K«oromanuenc add, 2-hydra)qr-4-methylpentandc add. 2-hydraxy-2- 
melhylbulandc add. 3-(2-fvdfaxyphanyl) lactic add. 3-{*-hydrcD(yphenyl) ladle add and haxahydromandeOc add. 
z. A therapeutic oonpodtion uaeful in preventing hairioss and/or enhandng haiig rowirth conpnsing a combination 
composlflon Donating of an efhcHvo amount of mtnoDddil or dipyridamole md an enhancing eftedivB amount of at 
least one men*er selected frtm the group consisting of hydrojcyeartxKyDc adds and related ketocarboxync adds, 
and ester, lactone or sdt forms thereof phamiaoeUlicaDy acceptable vehlde tor tofrfcal iwBcallon to skin of human 

or animal body- . 
aa. The con^rndfion as described in z. wherein said hydroavcartwivlic acid or rdated compound is a member 
selected from the groi^ consisted of lactic add. glyoolic add. glucuronic add. gluconoiactone. gluconic add, 2- 
methyl 2-hydroxypropanoic add. nwdefc add. tropic add. benziBc acid, malic acid, tartaric acid, dtric add. tar- 
tronlc add. pyruvic add. methyl pyruvate, ethyl pynwate. saccharic add. Isodtrlcacld. agarldc add. dtramafic add. 
aleiaitic add, mudc add. jpilacturonic acid, phenylladic add. benzoyttonnic add, atrolactic add, galadonic acid, 
asooibic add. dihydroasoorbic add, pantoylladone. gulonlc add. gulonolactone. pantolc acid, ribonlc add, ribonol- 
adone. 3-fv*o(ybulanote add. 4-hy*oo(ymandellc add. 2-hydro(y-3-methyIbulanolc add. 3-hydroxy-4-msthoxy- 
mandefic add. 4-hydfO)cy-3-methoxymandenc add, 4<hloromandenc add, 2-hydrojQM-methylpentanoic add. 2- 
hydraxy-2-niatf^butanoio add. 3-{24vlro3VPhanyO add. 3-(4-hydiaxyph8nyl) lacBo add and haxahydro- 
mandeEcadd. 

bbt A therapeutic convosltlon useful In preventing hair loss andtor enhandng hair growth comprising an eftedive 
amount of dpyridamde in a pharmaceufically acceptable vehide for t«>ical appBcation to skin of human or animal 
body 

ca A method far preventing hairioss an*or enhawAig hair growth comprising the topical application of a composi- 
tion consisting of dipyridamde in a pharmaceutkaliy acceptable vehide for topical appfication to sidn of human or 
animal body. 

dd. A prapiiylactic and therapeutic composition effective against acne and for oily sMn and as skin deanser com- 
prising an efftolive annunt of banzDc add In a phamiaceutfcxJhr acceptable vehlde for ^ 

of human or animal txxty. 

ee. A method tor preventing as well estreating acne or fior dly shin as atdn deanser comprising the topical applica- 
tion to invoivad sIdn of a oompodfion oontainlr^j an effedhre amount of banzilie add in a pharmaoeuScally accept- 
able vehide for topical application to sIdn of human at animal body. 

ff. A method for preventino as well as treating wrinkles or stdn changes associated witti aging of sMn comprising 
uie topcal application to involved eloi of a oonvodfion oontdning a therapeufie eff«:tive amount of at least one 
member sdMted from the group consisted of hj^roxycaitxovlic adds and related icetocattjoxylic adds, and ester, 
lactone or salt torms thereof. 

gg. The meOHKl as described in ff. wherein sakf hydroxycaiboxyiic adcte and related compounds indude 2- 
HydroxyaceUc add; 2-tiydraxypfq3anoto add; 2-mettiyl 2-tiydrag(ypropandc add; 2-hydro39butanolc add; phenyl 2- 
hydra^acetic add; phenyl 2-melhyl 2-hydro]9ac^c add: 3-phenyl 24iydraxyace8e add: 2.34ihydraxypropanoic 
add; 2.8.44rihydraxybutanote add. 2.3^.&«rBfvdraKypantandc add. 2.3.4.5.frpantahydrQxyhexanolc add. 2- 
hydraxydodecanoic add. 2.3.4,S,8.7-hB(ahydrootyhaplandc add. d^jhenyl 2-hydroD{yaceBc add; A-hydroxymar- 
ddic add; 4^toromandtfic add; »-fv*oicybutanoic add; 4-hydroiq*utanok: add; 2-hydroxyhexandc acid; . 5- 
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hydfoxydodecanoic add, 12-hydroxydodeeanoicacid, 10-hydroxydecanoic acid. 1S-hydroxyhexadecanoic aad. 2- 
hydroxy-3-metlTyflxitanoic acid; 2*y*0DcH^neihylpentenolc acid; 3*ydroxy4-melhoxymand8nc acid: 4-hydroxy- 
3-m8lhoxyniandB!lo add; 24iydraiiy^-mBllvlbulanoIo add; 3-CZ-hydroD{ypher?yI) tocdc add; 3-{4-hydraxyph8nyl) 
lacec add; hexahydicmandtfic add; S+ydroay-a-rnelhylpentanoic add: 4^Tydraxyd8canoic add; 5-hydroxydeca- 
ndc arid- alaurilic ad* Z-ltydraxypropanadlolc add; Z-hydracybutanadldc add: eiyttuarlc add; threaric add: ara- 
bifaric add: ribaiic add; xylaric add: lyxaric add; glucaric add: oaiaclaric add; mannaric add: flularic add; alianc 
add; altrarlc add; idaric add; talaric add; a-hydnscy^-melhylbutBnediolc add; 

CHrIc add, Isodlric add. agaildc add, quhilc add, Bluourorfc add, glucuroroIactonB. Baladuronlc acid, galac- 
turonoladone. uronic adds, ucndadonas, asooiUc add. dihydroascorbte add. dihydroxytailaric acid, tropic 
add. rianoladone. fliuconolactone, oalactonoladDnft flulondactene. mannonoiadone. ribonic add. gluconic 
add.dtramallcacld; 

Pyruvic acU. hydraxypyruwic add, hydioxypyrwric add phosphate, methyi pyruvale. ethyl pyruvate, propyl 
pyruvate, Isofjrqjyl pyruvate; phenyl pyruvic add, methyl phenyl pyruvate, ethyl pheryl pyruvale. propyl phenyl 
pyruvate; formyl tormic add, methyl tormyl tortnate, ethyl tormyl tormate, propyl formyl femiate. benzoyl formic 
acid, methyl benzoyl fonnate, ethyl benzoyl tormale. propyl benzoyl tormate. 4-hydroxybenzoyl ftawic add. 4- 
hydroDcyphenyl pyruvic add. 2-hydraKyphenyl pynivic add. 

hh. A prophyladfc and therapeuttc composition comprising an affecBve amount ol at least one member selected 
fr<»n the group conaieted of hydfoxycaibojvic adds and related ketocarboxyBc adds, and ester, lactone or salt 
forms thereof In a pharmaceuHcaDy acceptable vehlde for topical treatment of sWn wrinWes or sMn changes asso- 

datedwiiha^ng. . . ^ ^ • « 

ii A composifon as deecrbed in hh. wherein said hydiwycartaxylic adds and related conpoimds include z- 
Hydroxyacetio add; 2-hydioxypropandcadd:2-nwthyl 2-hydraxypropanoteacld: 2-hydtoxybutanolcadd: phenyl 2- 
hydroxyacetic add; phenyl 2-met»vl 2-hydro>vacetic add; 8-phenyl 2-hydn>xyacetic add; 2.3-<Shydroxypropanoic 
add; 2,3,4-trlhydrQxybutanolc add, 2A4.5-tatrahydroxypentando add, 2.3.4.5.6i>entahydraxyhaxanofc add. 2- 
hydrojvJodecaneic add. 2A4.5.6.7-hexahydro»whep!andc add. diphenyl ^hydroxyacetic acid; 4-hydroxynian- 
denc add; 4<htoromandelic add; 3-hydroxybutanoic add; 4-hydroKybuianoic add; 2-hydroxyh»anoic add; . 5- 
hydroj^odecanolc acid, 12-hydro>vdodacanoicadd, 10-hydroKydecanoic add. iB-hydroxyhexBdecanoiG add. 2- 
hydro>v-3-'nethyIbutanoic ad* 2*ydioxy-4-methylpe««andc add; 3-hydroxy^m«hoxymandenc add; 4-hydnwy- 
3-melhoxymandellc add; 2-hyditii(y-2-m8lhylbulaido add; 3-{2-»vdroD(yphenyO tadlc acid; 3-(4-fvdraxyphenyl) 
lactic add: hexahydromandeBc add; 3-hydiW(y-3-methylpentanoic add; 4-hydravl8canoic add; 5-hydroxydeca- 
ndc add; aleurWo add; 2-Hydro8typropanedfaio add; 2-hydraxybutanadIolo add; erythraric add; threaric add: ara- 
biraric add; ribaric add: xylaric add; lyxaric add: glucaric add; gaJadaric add: mannaric add; gularic add; allaric 
acid; aitraric acto; idaric add; lalaric add: 2.»vdroo(y-2-mBthylbuianedidc acid: 

Citric add. isodlric add. agaridc add; quinic add, glucim»wc add, gtocuronolactone. galacturonic add. galac- 
turonoladone. uionic adds, uondactones, ascorbic add. dihydroascorbic add. dIhydroxylanHrfc add. tropic 
add. ribonolactone. gluconoladone, (pdactonolactone. gJonolactone. mannonolactone. ribonic acid, gluconic 
add.citramalicacid; ^ ^, 

Pymvlc add, hydroxypyruvio add, hydroOTywte add phosphate, their esters; methyl pyruvate, ethyl pyru- 
vate, propyl pyruvate, Isoprcpyl pyruvate; phenyl pyruvic add. its esters: methyl phenyl pynwate, ethyl phenyl 
pymvBtB, propyl phenyl pynwaie; tormyl tormte add, its esters: iiiethyl tori^ 

pyl tormyl fomiate; benzoyl formic add. its eetefs; methyl benzoyl tormate. ethyl benzoyl fonnate. propyl ben- 
zoyl tomralB; 4-hydraxybanzayl fomdcadd, Rs esters; 
44,y«fcaxypher7l pyruvte add, fts esters; 2-lv*GacyphBnyl pyruvte 

n Use of a hytfrai9-cari»xyltoaGklandtor related kstocaifaaxylic add andAir an aster thv 

and 4 to 12 for the preparation of a topical coemeito ac phamnaeeutieal compositton with enhanced therapeutic 

effect 

pr ^pflration the niBraoetJie Comoositions 

To prepare a therapeutic composifion in BoIutiOfJ torn at least one Ol the atoremenConed enhan^^ 
hydroxyadds and a cosmelte or pharnacautkal agent are cflssolved to a soUiB^ 

oroDvlene olyeol. acetone or other pharmacsutically acceptaWe vehides. Tlie concentration of hydroxyacids may range 
(rom 0.01 to 99 percent by weight of the total composllion. The conwilialbn of the cosmetic or pharmaceutical agent 

ranges 1h>m 0.01 to 40 paroeni by weight ol the total composfflon. 

In the preparafion of a Bwapeutic conpodfion in cream « ointment form at leasl one of hydro)^^ 
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cosmetic or pharmaceutic agents are initially diSGOlved in a sotvent such as water, ethanol, acetone, propylene glycol 
or polyGort>ate 80. the solution thus prepared is then mixed in a conventional nnanner mth commonly available cream 
or ointmBnt base such as hydrcphlllc ointment or polrolatum. The concentralions of hydraxyacids, cosmetic and phar- 
maceutical agents may range from 0.01 to 99 percent t>y weight of the total composition. 

5 Therapeutic compositions of the Instant tnvanBon may also be tbrmulatad in gel. lotion, shampoo, spray, stick or 
powd^. A typical gel composition of the instant invenSon utiSzes at 1^ one of hydros^tids and one of cosmetic or 
pharmaceuticai agents dissolvad In a mixture of ethanol, watar and propylene g^ool In a volume ratio of 40:4020, 
respecGvdy. A gelling agent such as hydroxyetfiyioeltulose, hydroxyprop^cellulose, hydroxypropylmethylcellulose or 
ammonlated glycyrrtiizinate Is then addeid to the mixture wHh agitation. The prefarred concentration of the gelGng agent 

10 may range from 0.1 to 4 percent by weight of the total oomposHion. 

The foOomng are illustralive examples of tormulaticne and compositions according to this invention. Although the 
exanrples utIDze only selectad oompounds and Ibrmulations, It should be understood that the following examples are 
illustrative and not limitative. Thmfdre, any of the aforementioned hydroxyacids, cosmefic and pharmaceutical agents 
may be substituted according to the teachlr^ of this Invention In the IbDcwfng exannplas. 

75 

Example 1 

A prophylactic and therapeutic oonpoeition in solution form for age spots and for keratoses may be prepared as 
follows. 

20 Malic atid 1 gram, gluconolactone 19 grarro and citric acid 0.5 gram are dissolved in a mixture of ethanol 30 ml, 
water 42 ml and (^rin 5 ml. Sodium bfeulfBe 0.5 g and hydroquinone 2 grams are added with stirring until a clear 
solution Is obtained. The hydroKyackis, maSc add. gtuoonoladone and dtrlc acid have been added a) as antfcxldants 
to help stabilize the hydroquinone in the oonposition b) to enhance the penetration and the efficacy of hydroquinone c) 
to normalize the disturbed keratinlzatfon In age spot and keratoses. 

25 The composition thus fonruilated contains 2% hydroquinone, 1% malic acid, 19% gluconolactone, 0.5% time acki, 
and has pH 3.3 

Example 2 

30 A therap^c compoeition in solution form for age spots andfor keratoses may be formulated as follows. 

Alpha hydroxyisobutyric acdd (MethytlacOc acid} 20 grams and dtrfo add 2 grams are dissolved in a mixture of eth- 
anol 49 ml, water 20 ml and propylene glycol 7 ml. Sodium Usuffite 0.5 g and hydroquinone 2 grams are added wHh 
stirring untfl a dear solutton Is obtained. The oonposWon thus formutated contains 2% hydroquinone, 2% dtrlc add, 
20% methyllacllc add. and has pH 3.6. 

35 

Examples 

A prophylactic and th8r^>eutlc composition containing mlnoxUII and lactic add for hair grmth and for prevention of 
hair loss on the scalp may be formulated as fdlows. 
40 Minoxidil 2 grams and lactic add 3 ml are dissolved in a mixture of ethanol 80 ml and propylene glycol 15 ml with 
stirring until a dear sobdan Is obtained. The composHlon thus formulated contains 2% minoxUil, 3% lactic add, and 
has pH 4.7. The lactic add has been added to help mtnoxfoil dissolved into solution, to enhance the penetration and the 
efficacy of minooddD tor hair growth. 

45 Example 4 

A prophylactic and therapeutic composition in solution form lor hair growth on the scalp may be formulated as fol- 
lows. 

MnoDodil 2 vam and ethyl pyruvate 2 ml are dissolved in a n^xture of ethanol 80 ml and propylene glycol 16 ml. 
so The composition thus fomiulated contains 2% ndnaxkffl, 2% ethyl pyruvate, and has pH 5.0. The ketoacid ester, ethyl 
pyruvate has been added to enhance the penetratfon and the tfica^ of minoxidil for 

Examples 

ss A therapeuHc conposHIon containing anthrain and hyckoxyadd for psoriasis may be foonubted as foOows. 
Anthralin powder 0.5 gram and alpha ttydroxyisobutyric ackl 4 gram 
acetone 30 ml and cOsopropyl adipate 16 ml wHhetinIng untfladearyelfowi&h sdidlon Isobtaln^^ 
thus formulated contains 0.5% anthrabi, 4% al|pha hydraxyisobutyrte add, and has pH 42. The hydrcxyadd has been 
added to ^ihance the penetratfon and the efficacy of anthrafin for psoriasis. 



EP0770399A2 



Examples 

A therapeuBc composifcn contenTing tttortcoSnarrode and hydroxyacid for psoriasis, keratoses and warts may be 

formulated as fbltows. ^ ^ «^ , 

Thiorico!iriantida2gramsaridlacteacki20mlaredlss^ tn a mixture of ethand 40 ml. water 30 ml and pro- 
pylene glycol 8 ml with stirring untO a dear ytf lowish sdution is obtained. The conpositton thus formulated contains 2% 
tKonicotinamide. 20% lactic add, and has pH 3^. The lacBc add has been added to enhance the penetration and the 
efficacy of thioniootinantide, and also to normalize the (S^rbed keratimzation In psoriasis, keratoses and warts. 



Example? 

Atharapeutic oornsoslton containing 6-amlnonIcollnanfdde and fvdroxyacU for psoriasis, keratoses and warts may 
be formulated as fUlows. 

B-AnunonlcoBnamlda 1 gram and glycdta arid 19 grams are dissolved In a mbdura of ethand 40 ml. water 32 ml 
and propylene glycol 8 rri with sftroig until a dear solution is obtained. The composition thus tbrmulated contains 1% 
6-aminonicotinamide, 19% glycofic add, and has pH 3.0. The glycolic add has been added to enhance the penetration 
and the efficacy of 6-Amlnortcotinamlde. and also to normalize the disturbed kBratlnizallon In psoriasis, keratoses and 
warts. 



Examples 

A therapeutic composition containing dotrlmazole and hydroxyadd tor fungal Infection may be formulated as fol- 
lows. 

Clotrimazole 1 gram and lacHc add 4 ml are dtesolved In 4 ml ol elhanol. and the solution thus obtained is mixed 
with 91 gmms of hydrophiBc ointment USP. The mixing Is continued until a uniform consistency is obtained. The com- 
position thusfamwlated contains 1% dotrlmazole. 4% Iac8c add. areJ has pH 3.2. The lactic acU has been added to 
enhance the pennon and the efficacy of dotrimazoie for athlete's foot, and also to speed up hearing and normalize 
the disturbed keratinization. 



Example 9 

A prop^v^acfic and therapeutic composition containing chtorhexidine and f^^dioxyadd as general antiseptics on 
sWn. and for prophytactic and therapeutic treatment of acne may be formulated as faltows. Chtorhexidine diacetate 1 
gram and benzllto ackJ 5 grams are dissolved in a mbdura of ethanol 70 ml. water 1 0 ml and prqsylene glycol 14 ml with 
stirring until a dear solution is obtained The composition thus fonnulated contains 1% chlorhexidine. 5% benzilic add. 
and has pH 4.4. BenzillG add has bean added to enhance the antbacterlal effect of chlorhexMlne, to eliminate the dll- 
ness of the skin, and to tnprove the acne leetons. 



Example 10 

A prophylactic and therapeutic composltton containing banzIDc add as the only active Ingredient far oily sWn. acne, 
skin deansing and skin maiodor may be formulated as folkiws. 

Benzoic add 7 grams is dissolved in a nJxtore of ethanol 60 ml, water 20 ml and propylene glycol 13 ml with stirring 
until a dear solution is dbtatned. The conposition thus prepared contains 7% benzilic add, and has pH 3.0. 



Exanple 11 

A therapeutic oonpostion coniainirv tropb add as the only active hgredeni far severe dry skin may be formulated 
as fdfows. 

Tropic add 10 grams Is dissolved to 20 ml of ethand, and the cdulton flius obtained Is mbted with 70 grams of 
hydropJ^c dntment USP. The nAdng is continued until a unifbmi cofWistency is obtained. The compo^on thus formu- 
lated contains 10% tropic arid as an active ingredient, and has pH 3.7. 



Example 12 

A prophylactic and therapeutic compotftion containing rtoondactone as Ihe only acfivo ingredient for oily skin, aone 
and sMn deansing niay be fornuiated as toOows. 

Bibortolaclone 4 grams b dissolved h a mbcture of ethand 36 rri 
is obtained. The conpoation thus prepared contains 4% rfconolactone as an active ir^redienl, and has pH 3.8. 
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Example 13 

A therapeutic wposition containing hydrooorfisone and tropic acid tor inflammatory and/or pruritic skin disorders 

ma/ be fomtulated as toOows. 

Hydrocortejne 0.5 Qram and tropic add 5 grams are dissolved In 10 ml of ethanol and 4 ml ol acetone, and the 
sclufion thus obtained is mixed with 80 grams of hydrcpWDc ointment USR TTie mixing is continued until a unHbrm con- 
sistency is obtained. Tlia com«)sltlcn thus tormulaied contains 0.5% hydrocorUsonB and 5% tropic acid as active ingre- 
dients, and has pH 3.4. The tropic acid has been added to enhance the penetration and the efficacy of hydrocortisone 
and also to normalize the dtsturi)ad keratinizaiioa 

Exanple 14 

A therapeutic convoofion contemning triamdnofone acetonide and benzSic acid for eczema, psoriasis and other 
Inflammatory and prurHic sidn dsordeis may be formulated as follows. 

Triamcinoione acetonide 0.1 gram and benzilic add 5 grams are dissolved in 1 0 mi of ethanol, and the solution thus 
obtained is trix&i with 85 grams of hydropWlic *nm^ USR The mixing is continued until a uniform consistency is 
obtained. The composition thus formulated contains 0,1% trlamclnotone acetonide. 5% benzilic add, and has pH 3.4. 
The benzilic acid haa been added to enhance the penetration and the efficacy of triamcinolone acetonide, and also to 
normalize the disturbed keratinizatlon In eczema, psoriasis and other inflanvnatory skin disorders. 

Example 15 

A prophylactic and therapeutic composition containing dipyrid&mole and latfic acid for hair growrti and for preven- 
tion of hair loss on the scalp may be fenruilated as follows. 

Dipyridamole 2 grams and lactic acid 4 ml are diseolved in a mixture of ethanol 80 ml and propylene glycol 14 ml 
with stirring unfll a clear yeDowfsh solution Is otrtalnad. The composition thus formulated contains 2% dipyridamole, 4% 
lactic add. and has pH 4.4. The lactic add has been added to hOp dipyridamole dissolved into solution, to enhance the 
penetration and the efficacy of dipyridamda for hair growth and for preventing hair loss. 

Example 16 

A therapeutic composition containing dobetasol propionate and agaridc acid for eczema, psoriasis and other 
inflammatory and pruritic sHn disorders m^ be formulated as follows. 

Agaridc add fine powder 2 grams and 98 grams of dobetasol propionate cream are mixed until a uniform consist- 
ency 18 obtained, the composition thus formulaled contains approximately O.OS% dobetasol propionate, 2% agaridc 
add, and has pH 4.3. The agaridc add has been added to enhance the penetration and the efficacy of dobetasol pro- 
pionate, and also to normalize the di8tuit>ed keratkiizalion in eczema, peoriasis and other inflammatory skin dssciders. 

Example 17 

A therapeutic oomposWon containing betamehasone d|praplonate and benzilic add for eczema* psoriasis, contad 
dermatitie and other inflammatory and pruritic skin disordera may be fonnulated as follows. 

Berizlllc add powder 5 gnuns and 95 (^ams of betamethasone diproptonate dntment are mixed until a uniform con- 
sistency is obtained, me composition thus fomuiiated oontans approximately 0.05% betamethasone dipropfonate and 
5% benzoic add. The benzilic add has been added to enhance the penetration and tiie effksacy of betamethasone 
diproplonate, arid also to nonndize the distxbed keratlntzatlon In eczema, psoriasis and other Inflammatory skin dte- 
orders. 

Example 18 

A prophylactic and therapeutic composition containing aloe, ma&c add and gluconolactone for oily skin and acne 
maybe formulated as fbOows. 

Aloe powder 200 IbU 0.2 gram and ammonlated glycyrrhlzlnate 2 grams are mbced wHh water 61 ml and propylene 
glycd 2 ml. The mixture to heated to 50* C until the atoe powder and the ammoniated glycynhizinate are cpnpietely 
dissolved. Ethanol 1 0 nri Is added to the solution fonowed by the addHkxi of partially noitralized malic add stodc solu- 
tion 3 ml and glucondactone stock adutfon 22 mi with etirring. The wanti sdutxyi is poured into container jars before 
cooling. The gel oonposfflon this fomnuIatBd contains 40% aloe, 1% maDc add, 9% gluconolactone, and has pH 4.0. 
h/ldic add and glu(»nolactone have bean added to enhance the sWn soft^ 
malize any di6tuit)ed km&nization of the skin. 
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Example 19 

A sun screen convosition cwttfin&ig Octyl dimethyl PABA, dknq^benione and lactic add may be fomwlated as fel- 
lows. Odyl dimethyl PABA 5 Qrams. diavbenzone 3 fltame and lacfic acid 2 

ml vratBrlOmlandpropytenBglycollSmlwtthsBninounffladaarsd^ The con?»sition thus farmu- 

lated contains 5% octyl dimettiyt FABA. 3% dicxybenzone, 2% lactic acid, and has pH 3.6. The lactic add has been 
added lo siislanBafa the absorption of sunsoBan aoants, octyl dimethyl PABA and ditKybenrona. and to enhance the 
sun screen effect. 



Example 20 

A prophylactic and therapeulic coirposHlon containing tetracycline and glycollc add tor oily sWn and-acne may be 

fermuiated as fellows. , . , ^ 

Tetracydlne S grams and giycoDc add S jpams are dissolved In a mixture of ethanol 40 ml, water 40 ml and propyl- 
ene glycol 1 2 ml with stirring until the Irtracydine and glycoBc add are completely dissolved. The compoeitien thus tor- 
mulated contains 3% tetracydine, 5% glycoOc add, and haa pH 3.4. The glycolic add has been added to help 
tetracycBne dissolved Into the soliillon. to enhance the penetrBlfan and the efficacy of tetracycline, and to normalize the 
distuted karatinization in acne. 



Example 21 

A Ihwapeutic oonposltlon containing grlseofuMn and methyl pyruvate for fungal Infection of nails may be fbrmu- 

QrissoluMn 1 gram and methyl pyruvate 2 ml are dbsoTved In a mixture of 2-pyrrolidon8 20 ml. PEQ-400 47 ml and 
ethanol 30 ml with sfiirina until the grisoofulvin to complotoly dissolved. Tlie composition thus fomnulated contains 1% 
griseohJtvIn, 2% mattvl pyruvate, arri has pH AA. The malhyl pyniwata has been added to help griseofulvin dissolve 
into the sdutioa to whance the peneirafion and the efficacy of oriseofulvin, and to nonnalize the disturbed keralimra- 
tion in nails. 



Example 22 

A ttieiapeutic conposition contairting lidocaino and atrolacBc acid for pniritic sWn may be fomnilaied as follows. 

Udocalne 2 grams and alrolaclic add hendhydrate 3 grams are dissolved in a mbdure of elhanol 40 ml. water 40 
ml and propylene glycol 15 ml vrith stirring until the lidoc^lne and atrolacllc add are completely dissolved. The compo- 
sition thus formulated contains 2% Bdoca'me. 3% atrolactic add, and has pH 4.a The atrolactic acid has been added to 
help lldxaine dissolved and stabilized in the solutian and to enhance the efficacy of lldocalne for pruritic sMn. 



E)canpla23 

A prophylactic and therapeutic composition containing retinoic add and ethyl pyruvate for oily skin and acne may 
be formulated as follows. 

Retinoic acid, all-trans 0.1 gram and ethyl pyruvate 2 ml are dissolved in a mixture of ethanol 80 ml, water 10 ml 
and propylene glycd 8 ml with stirring unBI a yellowish solution is obtained. Tlie composition thus formulated contains 
0.1% vitamin A add, 2% ethyl pyruvate, and has pH 3.6. The ethyl pyruvate haa been added to enhance the penetration 
and the efficacy of retinoic add, and to normalize the cfisturbed keratinization In acne. 



Example 24 

A prophylactic and therapeutic composition containing erythromydn and aleurftic add for oily skin and acne may 
be tormulatad as tallows. 

Erythromydn 2 grams and aleuritic add 2 grams are dissolved in a mixture of ethand 50 ml, water 40 ml and pro- 
pylene glycd 6 ml with stirring until a dear solution is obtained. The oompo^tion thus fonnulated contains 2% erythro- 
mydn 2% aleuritic add, and has pH 5.7. The alsuritks add has bean added to he^ erythromydn dissolve into the 
solution, to enhance the penetration and the efficacy of erythromycin, and to nomnalize the disturbed keratinization in 
acna 



Example 25 



A therapeutic conposition contaurting P-hydroxymandeSc add for dry skin may be formulated as fdlows. 
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P-H)rtroxymandeBc add 10 gmms is di56o!ved m 20 ml of elhanol, and the pinkish solution thus obtained is mixed 
with 70 grams of hydtophilic c«ntment U8P with sfirring unffl a uniform consistency is obtained. The compotition thus 
fdrmulated contains 10% P^rydroxymandelic add as an active Ingredient and has pH 3.2. P-Hydroxymandelic acid has 
been incorporated into the conpotition to alleviate any scaly or f lalv aian, and to dmnge the dry skin into normal 
smooth and soft sMn. 

Example 26 

A therapeutic conposltlon contahlr^j hydroqidnone and tacHc add In solufion fann for age spots, keratoses, melas- 
mas. lent^Ines and other pignrmntad ddn spots may be fonnulated as fdlowa. 

Uctfc add 10 ml, hydroquinone 4 orams and sodium metabisuWe 0.6 own are dissolved in a mixture of ethanol 
70 ml. water 10 ml arrf propylene glycol 6 ml with sflrrtng until a dear sduHon Is obtained. The compc^tton thus formu- 
lated contains 4% hydroqiBnone, 10% lacBc add. and has pH 4.0. The lactic add has been added to help stabilize and 
enhance the penetration and the efficacy of hydroqulnone, and also to normalize the disturbed keratlnlzation In the sWn 
ledona Hie conposffion thus fcrmulaled is padcaged in felt pens for controlled delivery lo sWn lesions. 

Example 27 

A ftBrapaulic corrposHton containing hydroquhone and glyoollc add In solution form for age spots, keratoses, 
melasn^ lent^ines and otiw lamented skin spots may be fonnulated as follQWQ. 

Gycdic add 8 grams, hydroqulnone 5 grarre and sodium metablsulf He 0.5 gram are dissolved in a mixture of eth- 
anol 70 ml, water 10 ml and propylene glycol 7 ml with slfrrlng until a dear solution Is obtained. Tlie composition thus 
formulated contains 5% hydroquinone, 8% glycolic add. and has pH 3.9. The glycolic add has been added to help sta- 
bilize and enhance the penetration and the efficacy of fydracpjlnone. and also to nonmaDze the disturbed keratlnlzation 
in ihe slon lesions. The conrpositton thus prepared is packaged in felt pens for controfled deUvery to skin lesions- 
Example 28 

A therapeutic composition containing fvdrocpjlnono and 2-mathy1 2-hydroxypropanDlc acid in solution form for age 
spots, ksratosee. melasmaB, lenGginee and other pigmented skin spots m^ be fdrmulated as followe. 

2-Methyl 2-hycfroKypropanoIc add 12 grams, hydroqulnone 4 grams and sodium bisulfite 0.3 gram are dissolved In 
a mixture of ethand 60 ml. water 20 ml and propylene glyod 4 ml with storing until a dear solution is obtained. The com- 
position thus fomiulaled contains 4% hydroqulnone. 12% 2^Bthyl 2-hydrQxypropandc acid, and has pH 4.0. The com- 
position sduBon Is packaged In Idt pens for oontroBed delivery to sMn lesions. The 2-methyl 2-hydroxypropanoic acid 
has been added to help Gtabilize and enhance the penetration and the ^ficacy of hydroquinone, and also to normalize 
the disturbed keratinlzallon ki the sMn lastons. 

Example 29 

A composition oontwning hydroqwnone atone in solutton fonn for age spots and keratoses studies may be formu- 
lated as follows. 

Hydroquirwne 5 grams and sodiiOT metal bisulfae 0.5 gram are dissdved in a mixture of ethanol 70 ml, water 1 5 
ml and propylene glycol 10 ml wHh stlrrtng until a dear soWlon is obtained. The composlHon thus prepared contains 
5% hydmc^inone and has pH 6.0. The composition solutic^ is packaged in fett pens for conparative studies; vtnth or 
wHhout hydroxyadds on age spots and keratoses. 

TEST RESULTS 

In order to detenrane wheth^ addifion of a hydioxyadd in the composition could enhance ^e therapeutic action of 
a cosmeBc or pharmaceutical agent a total o( more than 55 vdunteers and patients having different sMn disorders par- 
tidpated in these studiea. Each partid^ng sifeject was given two prepaiaSons; i.e. with or without the addition of a 
hydioxyadd in the ttierapeulic composition. 

Topical applk:alions were canried out etther by bilateral or sequential comparison. In bllaieral comparison the sub- 
ject was inatructed to apply one preparation on one side of the body and the other one on tfie other side of the body. 
For psorla^ ecrema. aeveredry sMn, athlete's foot, eta, where both sUes were Involved, the subject was Instructed 
to apply twro to three tines daily one medcafion on one sided the bo^ months of time. In 

the pulse treatment far psoriasis or other Inflarnnwlory dbeases the ma 
or twice a week The medk»llon vvas dlsconBmied whenever a total rem 
period of up to sev^ nxmtha 
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For the scalp or ftm inwolvemert such as in dandruff, oay skin, aerie and seborrheic demialitis the subject was 
instructed to apply two to three time daily one medication on one side of the scalp or the lace and the other medication 
on ttie olher side of the scalp or the face fcr a period of up to 1 2 weeks of fime. For age spots, keratoses or warts Ihe 
medication was continued for up to 4 months of time. 

Sequential adminislrBlions of medications were canlad out whenei^er the bilateral comparison was difficult, for 
example in pruritic conditions the subject was instructed to apply Ibur time daily or as often as necessary one medica- 
Hon on the pruritic lesions lor hro deys. than switched to Ihe oBier medicalion on the same lesions for another two days, 
thus to compare wlfichmecfication was nweeffediwe in reBeirirtQ theitchir^. 

I.DrysMa 

Human subjects hawing ordinary dry sWn or with moderate degrees of dry sWn as evUenced by dry. llaWng and 
cracWng of the skin were instructed to apply topically the lotion, cream or ointment oortaining 3 to 7 percent of hydroxy- 
acids of the instant Invention on the affected sWn areas. Topical appllcalion. tvro to three times daOy, was continued for 
two to three weeks, in all the nine subjects tested, the feeling of the skin dryness disappeared within a week of topical 
appEcaticn. The rough and cracked sWn became less pronounced and the akin appeared normal and fdt smooth after 
1 0 days of topical traalmanL 

The oidinary dry sKn oondHions once restored to nonnal appearing akin remained improved for some time until 
causes of dry sWrt, such as tow humldttyi cold weather, ewMsslve contad pressure, detergents, soaps, solvents, chem- 
icals, etc. again caused recwrence of the dry sWn conditioa On oonfinued use it was also bund that twdce daly topical 
appncatlon of a compodtlon conlali^ng one or more hydroxyadds of Instant bwenlion preverted the development of 
new dry skin lesions. 

In severe *y sWn the sWn lesions are different from Ihe abova The involved skm is hyperplastic, fissured and has 
thiols adherent scales. TTie degree of ftlckening Is such lhal lesions are palpably and visually elevated. The thickened 
adherent scales cause *e surface of involved skin to be markedly rough and uneven. The two attributes of thickness 
and texture can be quantilied to allow objective measurement of degree of Improvement from topically applied thera- 
peutic test materials as follows: 





DEGREE OF WPROVEMENT 






None (0) 


Mid (1+) 


Moderate (2+) 


Substantial (3+) 


Complete (4+) 


THICKNESS 


Highly elevHtad 


Detaclable reduo* 
Hon 


Readily apparent 
reduction 


Barely elwated 


Normal thickness 


TEXTURE 


Visibly rough 


Palpably rough 


Uneven but not 
rough 


Sllghtiy uneven 


Visibly and palpa- 
bly smooth 



By means of such parameteis degrees of change in lesions ^ be numerically noted and comparisons made of 
one treated site to another. 

m orderto evaliale the tiydroxyacide and their related compounds of the instant invention a total of six patients with 
severe dry skh concfitions or Ichthyosb ware treated with the oompodtions containing 7 to 1 5% oi hydrnxyaclds as 
described in the Examplee. 

Tl^eated areas were cf a size convenient for topical applications. l.a. circles 5 cm In diameter demarcated with a 
plastic ring of that size Inked on a stanrp pad. The medicinal creams or dntments were topically applied by the patient 
in an amount sufficient to cover the treatment sitae. Applicalions were made three fime daily and without occlusive 
dressings. Applications were discontinued at any time when resolution of the lesion on the treatment area was dlnically 
judged to be complete. 

The test results on patients wHh severe dry sl^ are summarized on the following table 
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Topical EffectivendGSOf Hydroocyadds on Sevei 


re Dry Skin 


Compounds 


Nunrt^erol Patients 


TTierapeutIc Effective- 
ness 


1. Tropic add 


4 


44- 


2. BenzDIc add 


5 


4^. 


3. Ribonolaclone 


3 


3f 


4. 4-HyAoxyinand8llc add 


2 


34- 


5. 3-ChIoro 4-hydraxymandefic add 


2 


34- 


6. 3.4-DIhydrQxymand80c add 


2 


3f 



2. Psoriasis 

■me Involved sMn bi psoriasb Is hyperplastic (thickened), erythematous (red or inflamed), and has thick adherent 
scaiasw the degree of thId«Aig Is such that lesions are elevated up to 1 mm stem the surface of adjacent normal skin; 
erythema Is usually an intense red; the thickened adherent ecalea cause the surface of involved skin to be markedly 
rough and uneven. These three attributes of thfekness, cdor arid texture can be quantified to allow objective measure- 
ment of degiee of improvement firom topically appfied therapeutic test materials as fdlows. 





DEGREE OF IMPROVEMENT 




None(O) 


MUd(U) 


Moderate ( 2+) 


Substantial (3+) 


Complete ( 4f ) 


Thickness 


Highly elevated 


Detectable redu^ 
tkHi 


Readily apparent 


Barely elevated 


Normal thickness 


Texture 


VtiUy rough 


Palped)ly rough 


Uneven but not 
rough 


SGghtly uneven 


Visibly and palpably 
smooth 


Color 


Intense red 


Red 


Dark Pink 


Light pink 


Normal skin color 



By means of such parameters degree of inprovements in psoriatic lesions can be numerically recorded and com- 
parisons made of one treated site to another. TTie treatment schedule was quite different from the previously described 
in that the present study was employing a 'Pulse Treatment' Instead of several times daily application the therapeutic 
conposiflon of ant^sorlaHc agent with or without a hydroxyadd In sdutlon form was topk:ally applied to the involved 
skin only once in every three days or twice a week. The test results on patients having psoriasis are summarized on the 
fdlowing labia 
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Topcal Effects on PeoriaA of Anfpsoriatic Aoents VWh or without Hydroxyadds 


Compositions 


NinrberoTPalisnts 


Therapeutic Effective- 
ness 


Thionlcotlnamlda 3% alone 


€ 




wTtii 10% Lactic add 


6 


4+ 


wrth5%Gycolicacid 


4 


4+ 


with 5% 2-m0thyi 2-hydroxypropando acti 


3 


4+ 


6*Aminonicoiinamid6 1% atone 


5 


3+ 


with 10% Lactic add 


5 


4+ 


with10%QIyco)tcacU 


4 


4+ 


Betamethasone dipro(ft>nate 0.0S% ointment alone 


5 


3+ 


wiui oenzuic acu 


A 
■t 


4+ 


with 5% Tropic add 


3 


4+ 


with 5% 2-M8thyl 2-Hydraxypropanolc add 


3 


4+ 


Clobetaed propionate 0.05% cream alone 


4 


2+ 


with 5% Benzoic acid 


3 


3+ 


with5%lh}plcadd 


2 


3+ 


with 5% 2-Methyl 2-hydro)^ropanoic add 


3 


3+ 



In B tcplcal treatment of eczema patients, betamethasone dipropionate or dobetasol propionate alone at 0.05% 
would adiieve only a 3+ improvemOTt on all the eczema patiente tested. As shown by the table with the additional of 
5% gluconolactone or ribonolactone betamethasone dipropionate or dobetasol propionate could attain a 4f maximal 
clearing on all the eczema patients tested. 



Topical Effects on Eczema of Corticosteroids With and Without Hydroxyadd Lactone 


Composition 


Number of Patients 


Therapeutic Effective- 
ness 


Betamethasone dipropionate 0.0S% alone 


3 


3+ 


with 5% QluconoladDne 


3 


4+ 


with S% Ribonolactone 


2 


4+ 


Ctobetasol prop'onate 0.05% alone 


4 


3+ 


with 5% Gluconolactone 


4 


44- 


with 5% Ribonolactone 


3 


4+ 



3. Age Spots, WHnM^ tCeratoses and Pigmented SUn iedons. 

Therapeutic a)mposlfion8 packaged In felt pens as desobed In Exanr^les were prwided to 14 patients for treat- 
ment of age spots, wrinkles, keratoses and other pigmented skin 8pol& Each partidpating patient received two felt 
pens; i.& with or without the addition of hydFoocyHcU to the oonqposition containing hjriroquinone. TTie pati8nt& were 
instructed to apply fopI(»lty one medicatton on one tide of the body such as on the back of the left hand and the other 
medication on the other side of the body such as on the back of the right hand. Spedfic insiructiws were given to *e 
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patients that the medications were applied harice daily and discretely only to the sWn lesions of age spots, wr inldes. ker- 
atoses, m^smas, lentlQines or other pigmented skin spots. 

Within one to three weeks, tmprcvemai of age spots and keratoses was dinic^Iy discernible. After one to three 
months substantial eradication of age spots, wrinWes and keratoses occurred in all the patients tested. Complete erad- 
ication of age spots isually occufred within two to four months of topical adminlctraton In most cases. TheiHpeutic com- 
positions containing higher ccncentratkms of hydroxyacids (10 to 20%) and hydroquinone (3 to S%) were judged to be 
mora efRdsnl In eradicating age spots, wrinkles and kBratosas within shorter periods of tima Without the addition of a 
hydrx»yacid to tiie compoation <A hydroquinone, eradicafion of age spots, wrinkles or keratoses did not occur within 
four months of time. ^ r ^ 

K was also tound that while compo^ons containing hydraxyadds without hydroquinone were effective lor eradica- 
tion of keiaioses and wrinkles, the compositions w^e not efffideni in erad'icafing pigmented age spots, melasmas or 
lerrtiolnes within 4 months of Uma In any case, with the addition of a hydrcDcyacId to the composition containing hydro- 
quinone. pigm^ited age spots, metasmas, lentigines and other pfemented skin spots had been substantially eradi- 
cated. 



4. Acne. 

Therapeutic compositions containing tetracycline, erythromycin or chlorhexicfine with or without the addition of a 
hydroxyacU were provUed to 9 patiants hnring papiJopiktular or pustular lesions of acne. Each participating patient 
received two mecfications, wltfi or without the addition of a hydro)^ca to the composition containing an antibiotic. The 
patiants were Instructed lo apply topteally one mecBcalton on one side of the body such as the left skle forehead, face, 
back or chest and the other medkalion on the other ^e of the body sudi as rfght side fbrehead, face, back or chest. 
Twice daily administratton was continued fbr 4 to 12 weeka 

The degree and rale of Improvanent on acne lesions were dinlcaDy evaluated, and comparison was made between 
the two sides; one side with and the other side without a hydnoxyacid in the compositions containing an antibiotic It was 
found that the degree and rata of Improwemenl on acne lesions were sulsstantially better on the side treated with a com- 
bination composition containing both the hydroxyacid and the antibtolic as compared to that of the antibiotic alone. The 
time for complete clearing of acne lesions treated with a combinatton composition varied from 4 to 12 weeks of time, 
with an average tbne of 8 weekB, whereas complete clearing with thai of the artfblotic ateme ranged from 8 weeks to 9 
ntontha, with an averaoe of 4 montha 



5. Preventing Hair Loss And For tteir Growth. 

Prophylactic and therapeutic axnposMons containing ndnoxidD or dpyrUamole wWi or without a hydroxyacid or 
related conpound were provided to 6 human subjects fmving a progres^e loss of hair on the ecalp. Each participating 
subject received two medications; l.e. with or without the addition of a hydroxyacU to the composition containing minox- 
idil or dqvridamole^ The subjects were instructed to apply topically one medication on one side of the scalp and the 
other medication on the dher side of the scalp. TWtee dally topical appDcaltons were continued lor 2 to 6 months. Clin- 
ical evaluation shows that the combination cOTposiSons containino minoxidil or dipyridamole and a hydroxyackJ or 
related compound were therapeutically more effident in preventing the hair loss and enhancing hair growth on the 
scalpi 

Therapeutic conpotiHore oMairting dotrimaxole or grisec^n with or without the addition of a hydroxyacid were 
provUed to 6 pafients having recun^ent ftjngal InfectkxYS of the fool; l.e. athlete's foot with or without toe naD Involvement 
Each parti^»ting patient received two medicatione with or without the addAion of a hydroxyacid to the composition 
containing ctotrlmazole or grbeofitfvln. The patlenls were Instructed to apply toptaally one medication on one sUe of the 
body such as left foot, and the other mecflcatlon on the other side of the body sidi as righlfooL Three time dally appli- 
cations were continued Ibr one to two weeks. When nail infectksne were involved the topical application was continued 
for up to 4 months using the composiiions containing griseofulvin with or without the additian of a hydroxyacid. 

The degree and rate of improvement on skin lesions were cEnkally evaluated, and comparison was made one side 
of the body against the other. It was bund that the ddn lesions Improved much faster with the compositions containing 
both the antifungal CQent and the hydroi^acid. The presence of hydroxyaca appeared to enhance the efficacy of the 
antifunoal agent, and also to efiminate fte discomforts such as itching. Ongfing, burning and heat due to the fungal infec- 
tion Generally the Infected sHn healed wHhIn a week from topksl appdcatkxi of the COTiposWons containing an anti- 
fungal agent and a hydroxyacid. When toe nails were involved in the fniflal inlectton the complete healing and regn>wth 
of naDs usually took several months on continued topical application of medlcallorts containing griseoflJlvin and a 
hydroxyacid. 

The hydroxyacUs and related oonpounds whk:h m^ be useful as dermatok)glc agents for various conditions and 
disonlers Including age spots, keratoses, sMn wrtnMes etc. or as additives to enhance therapeutic effects of other cos- 
metic or pharmacartical agents include 2-Hydroxyaceiic add; 2-*iydroxypropan^ add: 2-methyI 2-hydrcxypropanoic 
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acid- 2-hydroxybuianoic acid: phenyl 2-»iydrt»yacetic acid; phenyl Z-melhyl 2-hydraxyac8fic acid; 3-phenyl 2-hydioxy- 
acefic acid: 2.3-dihyroxyprcpanoic arid; 2.3.4.lrihydroxybutanojc arid: 2 A4A6i>8niahydroKyhexatioic arid; 2-hydroK- 
ydodacanoic add; 2.3.4.WelrahydroocypantanolG add; 2.3.4A6.74i8xahydroxyhflplanoic aad; diphanyl 2- 
hydroxyacetic acid; 4^iydroxymanderic arid; 4<hlon)mandefc add; 3-hydtoxybulanoic arid; 4-hydroxybutanoic acid; 2- 
hydroxyhexHToie add; 54iydr«ydod8carolc add; 12-hydraxydod8oanote add; lO-hydroxydecanoIc acid; 164iydraxy- 
hewdecanoic add; 24iydn»xy-3-methylbutanoic arid; 2-hydfoxy-4-methylp8manoic arid: 3-hydroxy-4-m8thoxyman- 
delic add; 4+ydr«y-8-m8ihaxymaiidenc add; a-f^draxy^-methyibutanoic add: 3-(2-hydroxphenyl) ladic add; S-(4- 
hydroxyphenyl) lacBc add; haxahydromandeDc add; 84iydraxy-3-melhylpentanclc add; 4-hydroD(ydecanoIc add; S- 
hydroD^ecanoic add; aleurllic add. 

2-Hydroocypropan8dIdc ackJ; 2-»vl««ybu'an8dIolc add: eiythrarie add; Ihrearlc add: arablraric acid; rbaric add; 
xylaric add; lyfflric add; Qlucaric arid: oateflaric arid; mannaric add; flularic add; aOaric arid; aUraric arid; idaric add; 
talaric add; 2-hydro9y-2-inBthylbutanedolc add. 

Gtric add, isocitrie add, agaricie arid, qunic add, tfucuranie arid, glucuronolaclone, galaeturomc add, galac- 
turoroladone. uonlc adds, urondadones. ascorbic add. dUvdroascorblo add. (fihydraxytartorlc add. tropic add. 
ribonoiactone. gluconoiactone. aalactonolactone. guloidadDne. mannonolactone. ritramalic add. 

Pyruvic add. hydraxypyruvic arid, hydroxypynivic add phosphate, ttior esters; methyl pyruvate, ethyl pyruvate, 
propyl pyruvate, isopropyl pyruvate; phwiyl pyrin*: add. Its esteis; methyl phenyl pyruvate, alhyl phwtjfl pyruvate, pro- 
pyl (*enyl pyiwate: tormyl torn* add; its aelere: rnethyl tormyl forrrat^ 
benzoyl tomite acW. IIB estare: mattvl benwyl torrwla. ethyl bafmy! fa^ 

benzoyl lormic arid, ite esierB; -Wiydrowhenyl pyruvic add, its eetSK; 2-hydra)q(phenyl pyruvic add and its esters. 

The InvanUon may ba endsodlad In dhar BpedftcfoniiB without departing from the spirit or essential diaracterteta 
thereof. The prasBnt embodiments are fliarafDra to ba considered In all respects as lOuslraUvB and not resWcUve, the 
scope of the invention being indcated by the appwided daims and all changes which come within the meaning and 
equivalency of the claims are tiMrefore intended to be embraced therein. 

Claims 

1. Use of 

• a topical dermatotoglc agent except a dermatologic agent compridng a corticoeteroid or dithranol 
together with 

- an enhandng elfectlva amount of at least one compound seleded from the group consisting of hydroxycarbox- 
yTic adds and keiocaibcovlic arida and esters, lactones or salt forma thereof, wherein the combination of 
minoxidil and gluoffonlc acU is axduded, and wherein IkJrthar the composHion must nol contain reductive 
dphends together with a plant extracl 

for the preparation of a topiral dermatoiogic therapeutic composition wth enhanced therapeutic effect for use in 
anestheda and in the treatment of wrinkles; of keratoses; of pain; of acne; d bacterial and/or viral infections; of 
bums; of dermalitis: of pnjritus; of hypartaraloste: d psorlads; d sabonhsa; d hair growth InpalrmBrrts and dan- 
daifl; d warts; and d antihistamine responsive manifestations. 

2. Used the convoritionddaimlwheiBin said agent is a menter selected fmm the group oondsledo^ 
endnoacridbie: PABA and Its asters, odyUmalhyl PABA, cMorhcDddn^ acyclovir, emphderidns: benzoyl peroxide; 
dlrKtemyda chloramphenlod: ddrimaMie, oandddln: cromolyn, dlndanvdn. adantflon. coal tar; dootycydlne; 
dipyridamde. dicg^benzme. dazande, d^enylhydantdn; ephedrine, erylhromydn; f luorouradl. flucytosine; gen- 
tamidn. griseduMn. grairiddin; haldhane. >v*oquinone and its monomalhyl and banryl ethers: haloprogin. 
hydralazine: idoxuridine, kanamytin, kdooonazde. lidocaine. mieonazde, metronidazdo. ntinoxidil, n^cycOne. 
medocydine. metronldazde, nitroglyoarlne. nystaBa neomydn. GOQfbenzone, oDcytdracydlne. procaine, polymyx- 
ine. povidoneiodina, phenytoin, prazosin, refindc arid and dher retinoide, apirondadone, suHbnamides, suHacyto- 
sine, spedinomytin, sutfamethoxazde, sulfisoKazdes, sulfamethizde. saBeyCc add. selenium euifide. sulfur, 
theophylline, tobramycin, tetracycline, tdnafiate, Irimethaprin, trdearKlomydn. vBamins. vancomydn and zinc 
pyrithione. 

3. Use of the composition d daim 1 or 2 whertfn said hydraxyeaiboDqrBc add is hydroxymonocaiboxylic arid having 
the fdlowing chemical strudural fomnia: 

Rl(CR20H)m(CH2)„OOOH 
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Ri. Rg=H. alkyl. aralkyi or aryl grwD of saturated or unsaturated. ettaiaWcr branched chain or cyclic farm, hav- 

Dig 1 to 25 carbon atoms. 

111=1.^3.4.5.6,7,8 or 9. 

n=>0 or a numericalnunto- up to 23, 

oresert as fr«e acid, lactone « satt torn, and as optically acth« or inac^ 

l^drogen atom attached lo the carbon atom be siisHtuted by a nonfuncBonal F, CI. Br. I, or S atom or a lower 
alkyi or alkoxy saturated or unoturaled radical, havino 1 to 9 caifaon atoms. 

4. Use d the composition ol dalm 3 wherein saU hydroxymonocaibaxyllc add is a member selected from the group 

2-hydiQxyHoeBc acid; 2-hydroxyprDpar»lc add; 2-niathyl 2-hydioxypropanolo add; 2-hydraxybulanolc add; phenyl 
2-hydioxyacetic add; phenyl 2Htiethyl 2-hydroxyacetic add; 3-phenyl 2-hydroxyprepanoic add; 2.3-dihydroxypro- 
panoic add; 2.3.4.trihydroxybutanolc add; 2.3.4.Metrahydroxypentanoic add; 2.3.4.5.6-pentahydr<»yh©(anoic 
add; 2-hydrQxydodecanolo add: 2.8,4.5,6.7-haxahydroxyheplanolc add; diphenyl 2-hydraxyace1Io add; 4-hydrat- 
ymandelic acid; 4-chloromandelic add; 3-hydro>cybutanoic add; 4-hydroxybutanoic add; 2-hydroxyh6xanoic acid; 
Shydroxydodecandc add; i2-hyitaxydodecanolc add; lO-ftydroxydacanolo add; le+ydroxyhexadecanoic acid; 
2-hyditKy^-methyawtanoic add: 2-hydroxy4-nwlhyIpentandc add; 3-hydroxy-4-melhoxymandelic add; 4- 
hydroxy-SHiiathoxymandalte add; 2-lijidraiqr-2-melhylbulanolc add; 3K2-hydrQxyphenyl) lactic add: 3-{4-hydroxy- 
phanyl) tedic add: hexahydromandallcadd; a-hydroxy-SHnethylpentanoic add; 4-hydrQxydecanoIc aad; 5-hydrax- 
ydecanoic add; aleurKc add. 

5. Use ol the oonpoeition of daim 3 wherein said lactone is an intemwleailar or intramolecular lactone induding lin- 
ear add polymer, ribonotectone, ghjconolactone. oaladondactore, gulonolactone and mannonolactona 

6 Use of the oonposition of dann 1 or 2 wherein said compound is a keto or hydrcxyketomonocartxjxyilc acid 
seladed from the group consisting of pynivlo arid, hydraxypynwlc add, hydraxypyruvic add phosphate, methyl 
pyniwate. ethyl pyruvate, propyl pyruvate.ieopropyl pyniwate, phenyl pynwicacid. methyl phenyl pyruvate, ethyl phe- 
nyl pynjvale. propyl phenyl pynivate; Ibnnyl formic add, melhyl Ibrmyl farmata. ethyl tormyl formate, propyl formyl 
formate. ben»yl torirtc add. methyl benzoyl fonnatet ethyl benzoyl tormate, propyl benzoyl fbnmte. 4-hydroxyben- 
zoyl torirtc add, 4-hydroDtyphenyl pyruvic add, and 2-hydroDOThenyl pynivlo add. 

7. Use of the con|»sltion of daim 1 or 2 wherdn said compound is a hydrooqfdicarboxylic add having the following 
chemical structural formula: 

(CHjlnOOOH 
(CHOH)qCOOH 



wherein 

m-1 .2.3.4,5,6.7.8. or 9. 

n^O or a numerical number up to 23, 

oresent as free add, lactone or salt form, and as optically adhrs or InacBwe D, L, and maso Isomer ; hydrogen atom 
attadied to the carbon atom mv be subetituted by a nonfunctional F. a. Br. I. or S atom or a to^^ 

saturated or unsaturated radical, haying 1 to 9 caitxxi atoms. 

I Use of the conposition of cfcum 7 v/her«in said hydroxytScaibODcyric add is a member selected from the groi^ con- 
sisted of 2-hydroo^propanedlole acU: 2-hydroKybul8nadloic add; erythrarto add; threaric add; arabirarlc add; rib- 
aric add; xylaric add: lyxaric add: glucaric add; galadarie add; mannaric add; gularic add; allaiic add; aiiraric 
add; ktaric add; talaric add; 2-hydroKy-2-mslhyBxitanedk)lc add. 

I. Use of the conposilion of daim 7 wherein said lactone is an Irtermolecular or intramolecular lactone induding sac- 
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charicacid, 1,4-lacton8. 

1 0. Use of the composition of daim 1 or 2 wherein said conpcund is a hydroxycatt»xyiic add of having the foDowing 
fornnda 

R(OH)„(COOH)h. 

whtfein 

m.n = 12.3,4,5,473 or 9. 

R. alkyf. aralljyf or aryl groip of satutated or unsaturated. straiaM or tjrarched cham or cydic form, having i 

lo25caibon8toins, 
present as free add, lactone or salt form. 

11 Use of the composition of daiffl 10 wtierein said add is a member selected liom the group consisting of citric add, 
IsccHric add. agaridc add. qulnlo add. dtiamallc add, glucuronlo add. gJucuronobctone. galaduronlc add. galac- 
turondartone. uronic adds, uronolactones. asoortJic add, diliydroascortac arid, dihydroxytartarlc acid. 1 -hydroxy- 
l-cydopropanecartxaylic add. 54iydroxylydna. 34iydrao<y-2-amInopentanolc add. 44iydroxy-3-p8nterdc acid. 4- 
hydroxy.2.2-diphenyibutanoic add. and S-hydroxyO-methylglutaric add and ester, lactone or salt forms thereof, 
and as an optically acUwe or inaotlvB D, U DL or maso isomer; the hydrogen atom attached to the carbon atom may 
be subsWuted by a nonfunctional F. a. Br, I or S atom or a lower alkyl or alkaxy saturated or unsaturated radical 
having 1 to 9 caibon atonns. 

1 2. Use of the composition of dahn 10 wherdn the ladone is an inter or Biiramolecular lactone. 

13 Use of the conposifion of daim 1 or 2 wherein said compound is seleded from the group consisting of: 
' dtramaric add. diphenyl 2.|iydra>cyacetic add (benaDc add). 2-phenyl 3-hydixwypfopanoic add (tropic add), 
aleuritic add, ribonic add, ribondoadone. 2.3.4-1rlhydraxybulandc add. 2.8.4.5-t8trahydroxypantanolc add. 
2 3.4.5,6 pentahydfw^ewuioic add, 2-*vdro>vlauric add, 2,3,4.5,6,7 hexahydrojqrheptanoic add, 4-hydro)cyman- 
delta'add. 4-chloiomandanc add. 2-hydra(y-3-nwlhyIbulanolc add. 2-hydrQ0(y-4-mBlhylpentanolc add. 3-hydraxy- 
4-melhoxymandelic add. 4-hydioxy3-metho>vnandeUc add. 3^3-hydroxyphenyl) lactic acid, 3-{4-hydroxyphenyl) 
laclic add. haatfvdiomandallc add. 3-hy*aa(y-3-methylpantandc add. l-hydraoqr-l-cydopropanB caiboxylic add, 
4^TydroxybuIandc add, 2-hydr«yh€D<Hnolc add. 54TydrQxylaurlc add. W-fvdraxylaurlc add, lO-hydroxydecanolc 
acid, 16-hydfoxyhexadecanoic add, 4.hy(lroovdecanoic add, 5*ydro)vdecanoic add, and 4-hydroxy-2.2-diphe- 
nybutandc add as a free add or salt fcna 

14. Use of the oonpoBhfcxi of any of dalms 1 to 13 «*ardn the topical dermaloIoQlc agent Is seleded fr^^ 
ccndsfing of hyjfcoquinone and hydroquinone monoettier induding menomettvl and monobenzyl ether. 

1 5. Use of the ooirposltion of claim 14 wherein said hydrwycarboKylic adds and ketocarboxyllc acid and esters, lac- 
tones or salt forms thereof indude glycdic add, benziDc add, tropic acid, lactic acid, malic add, dtric add, isocitric 
acid, dtiamallc add. taitronic add. tartaric add, gluconic add, galadonio add, alpha hydroxylsobutyrlo acid, phe- 
nyllactic add. mandefic add. atrotectic add. gluoondadone. galadonolactone, ribonic acid, ribonoladone, pantoic 
add, partoladone, pantothenic add, alpha hydroxybutyric add. beta hydnacybutyric add. quinic add, pyruvic add. 
phenyl pyruvic add, mettiyl pyruvate, ethyl pyruvate, ascorbic add, benzoyl formic add. methyl benzoyl formate, 
and ettv* beiaoyl fvirate. 

1 6. Use of the composiB one as claimed in any of daims Ho 1$ for use in hair growth impaintienls wherein the denna- 
tdogie agent Is selected from tiie group consisting of mlnooddl or dlwridamda 

17 Use of the compesitioftt as daimed in daim lewherein said hydroxycaiboxyBc add or related con?^ 
* bar selected from the group consisted of ladle add, dlyooDc add, glucuronic add. gluoondadone. gluconic add, 
2-mettiyl 2-hydioxypropanoic add. manddic add. tropical addL benzific add, mafic add, tartaric add, citric add, 
tertionlc add. pyruvic add. methyl pyniwrte, elhyl pyruvatBi saccharic add, bodtrlo add. agaridc add. dtramaiic 
add aleuritie add. mudc add. galaluronic add. phenylladic add. benrpyHomiic add. atrdactic add, galadonic 
add' asooibic add. d^vt^oascortiic add. pantoylactorMN gulonle add. gidondadone. pantoic add. ribonic add, 
ribonoladone. S4iydrts(ybutandc add, 4^iydroKymandeBc add. 2-fvdraq^3-methylbulando add. 3-hydiDxy-4- 
methoxymanddic add. 4-hydrwy3-methoxymandelic add, 4<hlo(iomandenc add. 24iydroxy^4-mathylpenianoic 



EP0 77D39aA2 



add. 24iydroxy^2-melhylbute^ add, 3-p-hydfCxyphenyO bctic add, 3-{4-hydra)eypherTyl) lactic acid and hexahy- 
dromandeGc add. 

18. Useoltheoompoettlonaasclaimddinanyofcbimal to 1^ 

1 9. Use of an effectiva amount of banziHc add in a pharraceuficaDy acceptable vehicle for the preparation of a topical 
dermatolo^ agent for use In ihetreatmenlof acne. 

20. Use of at least one member selected from hydrcxycarbaxyDc addB and ketDcatboxyiic acids, and esters, lactones, 
and saK forms thereof, for the prepaFStlon of a topical dermatologic therapeutic oomposttf on for use In the treatment 
of wrinkles. 

21. Use of a topical compotition containing at least one member selected from hydroitycarboxytic adds and ketocar- 
boxyllc acids, and esters, lactones, and ^t forms thereof, for the treatment of wrinkles. 

22. Ifee of an/ of claims 20 or 21 wherein said hydroxycaifooxylic adds and related compounds indude 2-hydroKyacetic 
add: 2-hydrcKypropandc add; 2-nielhyl 2-t^roo(ypropanoIc add; Z-hydroDcybiitenote acid; phenyl Z-hydrocyacetic 
ac(d;.phenyl 2-methyl 2-hydroxyaceticadd; 3-phenyl 2-hydrQxyacetic add; 2.e-dlhydroxypropanoic add; 2,3.4-tri- 
hydrorybiitanolc add. 2,3,4,S4etraliydrGKypentanDlc add, 2,3.4,5,6 - pentahydrGDqrheDcanoIc add. 2-hydrGD(ydo- 
decanotc add. 2,3,4.5,6.7-hexahydroxyhe|Manoic add, diphenyl 2-hydrQxyacetic acid; 4-hydroxymandenc add; 4- 
chloromandellc add; 3-hydroxybutanoic add; 4-hydrcKybutandc add; 2-hydrGKyhaxanolc add; S-hydroxydodeca- 
nolc add. 12-hydroxydodecam>lc add, lO-rydroxydecanolc add, IS-tydroKyhexadecanolc add, 2-hydrQxy 3-meth- 
ylbutanoic add; 2-hydro)cy4-methylpentanoic acid; 34vcl>'0Ky-4Hnethoxymandelic acid; 4-hydioxy-3- 
methoxymandellc add; 24iydro)(y-2-TOBthylbiJtandcadd; 3<2-hydrcDcyphenyO lactic add; 3-(4-hydrQxyphenyl) lac- 
tic add; hexahydromandelic add; 34iydroxy-*3Hneth/lpontanoic add; 4-hydroxydecandc add; S-hydroxydecanoic 
add; aleurttic add; 2-hydroKypropanedldc add; 2-hydraD(ytKitanedk}k: add; erythraric add; threaric add; arBbirarlc 
add; ribaric add; xylaric add; lyxaric add; giucaric add; galactaric add; mannaric add; gutaric add; allaric acid; 
attraric add; idaric add; talaric add; 2-hydrQfxy-2-methylbutanedtdc add; 

dtric add, Isodtrlc add, agaridc add, q^ric add, c^ucuronte add. glucuronolactone, galacturonic add. galac- 
turondadone, uronic edde, uronolactonoe, aacoribic add. Aydroasoofbic add, dihydroxytartaric add, tropic add, 
rlbonolactone. gluconoladone. galaclondadone, gufonotactone, mannonoIadDne, ribonic add, gluconic add, cit- 
ramalicacid; 

pynivlc add, tydraxypynivk: add, hydrooypymvlc add phosptate, methyl pynivate. ethyl pynivate, propyl pyruvate, 
teopropyl pyoivate; phenyl pynivlc «dd. nielhyl phenyl pyruvate, ethyl phenyl pyruvate, propyl phenyl pyruvate: 
formyl formic add, methyl formyl formate, ethyl lomrtyl fbf male, propyl tomiyl formate, benzoyl formic add. methyl 
benrayl femnate. ethyl benzoyl formate, propyl benzpyl fonnate. 4-hydrcxybenzoyl formic add. 4-hydrQxyphenyl 
pyruvic add, 2-hydroKyphenyl pyruvic add. 



